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. retina, aneurysm, 509 

Atrophy, iris, essential, 749 

_ Axoplasmic transport, aberrant, drusen, optic disk, XXXIV 
H Edward Jackson Memorial Lecture, 1 


B 


Ball-bearing keratometry, 715 
Beamsplitter, slit-lamp, two stereoscopic views, 718 
Bifocals, efficacy, accommodative esotropia, treatment, 830 
Blepharoptosis, correction, modified silicone frontalis 
sling, 80 
cortical, 632 
. Blinking, device, 869 
. BOOK REVIEWS 
.. ABRAHAMSON, I. A., JR: Know Your Eyes (Spivey, 


B. E), 
ance H. (ed.): Orbit Roentgenology (Henderson, 


J. W.), 
BETTMAN, J. W.: Ophthalmology. The Art, the Law, 
and a Bit of Science (Donin, J. F.), 730 
BOYD, B. F. (ed.): Highlights of Ophthalmology, vol. 15 
(Newell, F. W.), 727 
COLEMAN, D. J., LIZZI, F. L., and JACK, R. L: 
Ultrasonography of the Eye and Orbit, Ist ed. (Pur- 
nell, E. W.), 579 
. DAVSON, H. (ed.): The Eye, 2nd ed. (Laties, A. M.), 432 
- ELLIS, P, P.: Ocular Therapeutics and Pharmacology, 
_. 5th ed. (Leopold, I. H.), 131 
FASANELLA, R. M. (ed.): Eye Surgery: Innovations and 
Trends, Pitfalls, Complications (Michels, R. G.), 270 
GLASER, J. S. (ed.): Neuro-ophthalmology, vol. 9. Sym- 
posium of the University of Miami and the Bascom 
Palmer Eye Institute, 271 
GREVE, E. L. (ed.): Documenta Ophthalmologica Pro- 
ceedings Series, vol. 14. Second International Visual 
Field Symposium, Tübingen, 1976, 579 
HELVESTON, E. M.: Atlas of Strabismus Surgery 
(Knapp, P.), 129 


iii 


SUBJECT INDEX 
VOLUME 85, JANUARY-]UNE, 1978 
ORIGINAL ARTICLES, AND NOTES, CASES, INSTRUMENTS 


Note: Abstract Index follows Author Index 


‘ 


* 
+ 


—g 


HENKIND, P. (ed): Dialogues in Ophthalanolcgy. 1. . 
Diagnosis and Management of Open-Angle Glauct&, .- 
ma (Anderson, D. R.), 430 ~ ES i 
HUGHES, W. F. (ed.): The 1977 Year Book of Ophthal 
mology (Lebensohn, J. E.), 128 ER 
HURTT, J., RASICOVICI, A., and WINDSOR, C. Eu: 8: 
cope Review of Orthoptics and Oculgr dii 
Motility. Theory, Therapy, and Surgery (Helveston, ØA 
E. M.), 431 V. 
JAN, J. E., FREEMAN, R. D., and SCOTT, E. P.: Visual Wi 
md in Children and Adolescents (Reineke, | . 
L'ESPERANCE, F. A., JR.: Current Diagnosis and Mas. À 
agement of Chorioretinal Diseases (Francois, J.), 429 
LICHTER, P. R., and ANDERSON, D. R. (eds.): Discus- 
sions on Glaucoma, 272 
MILLER, N. R. and FINE, S. L.: Sights and Sounds in 
Ophthalmology, The Ocular Fundus in Neuse 
Spr dpatmiloqie Diagnosis, vol. 3 (Thompson? H. S3, 


ROSE, F. I (ed.); Medical Ophthalmology (Hiag, 


ROUGIER, J, HERVOUET, F., LEKIEFFRE, M., 
TESSIER, P, WOILLEZ, M., and DEROME, P. > 
Chirugie Plastique Orbito-Palpebrale (Smith, B, and 
Converse, J.) 130 UR ` 

SAUTTER, H., STRAUB, W., and ROBMANN, H.: Atlas 
of the Ocular Fundus. Photographs of PIER 
Changes in Ocular and Systemic Disease, 2nd ed. 
(Carr, R. E.), 129 ! 

SCHATZ, H., BURTON, T. C., YANNUZZI, L. A. and 
RABB, M. F.: Interpretation of Fundus Fluorescein 
Angiography (Henkind, P.), 882 , 

SCHLAEGEL, T. F., JR: Ocular Histoplasmosis (O Con- 
nor, G. R.), 271 . . 

SCOTT, E. P., JAN, J. E, and FREEMAN, R. D.: Can't 
Your Child See? (Allan, M.), 578 Tre 

SHINAR, D.: Highway Traffic Safety Research: Driver 
Visual Limitations, Diagnosis and Treatment 
(Keeney, A. H.), 729 

STEIN, H. A., and SLATT, B. J.: Fitting Guide for Hard 
and Soft Contact Lenses (Gasset, A. R.), 577 

TROUTMAN, R. C.: Microsurgery of the Anterior Seg- 
ment of the Eye (McPherson, S. D., Jn.), 880 

WILSON, F. M.: So, You Have a Retinal Detachment. A. 
Guide for Patients (Morse, P. H.), 577 

Brawny scleritis, clinical manifestations, 781 


C 


Carbonic anhydrase, inhibitor, patient tolerance, 495 
CATARACT, extraction, corneal section, increased intra- 
ocular pressure, 337 
intracapsular, Binkhorst iris-clip lens, comparison, 24 . 
senile, diabetic retinopathy, senile macular degeneration, 
open-angle glaucoma, Framingham Eye Study, 28 
surgery, plasma cortisol, 475 
unilateral, posterior lenticonus, management, 503 
Cefamandole, primary aqueous humor, 342 
Cell, endothelium, loss, penetrating keratoplasty, 760 
Chalazia, corticosteroid, intralesional therapy, 818 
Cholinergic subsensitivity, anticholinesterase-induced, ac- 
commodative mechanism, 622 
Sue merei supersensitivity, iris sphincter, Adie's tonic 
pupil, 373 
Chorioretinal vascular anastomses, perforating trauma, 171 
CHOROID, indentation, vitreous hemorrhage, chronic fi-* 
brous tenonitis, 671 
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Coats' disease, aqueous lactate dehydrogenase, increased, 


Computed tomography, coronal, orbit, fracture, 679 
orbit, dermoid, 58 
Cone, rod, dystrophy, familial foveal retinoschisis, 551 
Congenital falciform, congenital retinal nonattachment, 
ydrocephaly, 88 
Congenital retinal, nonattacHment, hydrocephaly, congeni- 
tal falciform, 88 
conjunctiva, hemorrhagic lymphangiectasia, 419 
. keratoacanthoma, solitary, 647 
resection, superior limbic keratoconjunctivitis, 101 
Conjuncti*itis, giant papillary, contact lens wearers, 242 
€onsensual reaction, anterior chamber paracentesis, 392 
CONTACT LENS, continuous-wear, aphakia, 454 
pen papillary conjunctivitis, 242 
ard, corneal edema, divers, 462 
environmental risk, keratoconus, 339 
GORNEA, anesthesia, congenital, 357 
æ dystrophy, Reis-Bücklers , graft, 349 
P subepithelial fibrous tissue, removal, 360 
edema, divers, hard contact lenses, 462 
E lens implant surgery, specular microscopy, 
- 7 
peripheral degeneration, occlusive vasculitis, Wegener's 
granulomatosis, 311 
peripheral infiltrate, diatrizoate meglumine, intravenous 
injection, 613 
section, increased intraocular pressure, postcataract ex- 
™ fraction, 337 
ulter, Aeromonas hydrophila, 114 
minthosporium, 666 
Gorneoscleral graft, scleral ring, 258 
CORRESPONDENCE 
Antibiofics in artificial tear solutions: Correction, by 
Baum, J. L., 269 
Calor defective individuals, by Pearl, S. S. Reply by 
Pokorny, J., and Smith, V. C., 722 
Equipment needs in Bangladesh, by Segaram, R. P., 723 
Histopathologic demonstration of Histoplasma capsula- 
tum, by Gass, J. D. M., and Zimmerman, L. E. Reply 
by Roth, A. M., 725 
Involutionat diabetic retinopathy, by Pinckers, A. J., and 
Deutman, A. F. Reply by Knobluch: W. H., Ramsay, 
R. C., and Purple, R. L., 726 


Nonvascular proliferative extraretinopathies, by Foos, 
R. Y., and Kreiger, A. E. Reply by Lobes, L. A., Jr.. 
724 ; i 


Retinal dialysis secondary to use of the Kaufman vitrec- 
tor, by Litwin, R. L. Reply by Kaufman, H. E., 879 * 
Scleral involvement in porphyria, by Freedman, J., 427 
Secondary open-angle glaucoma in histiocytosis X, by 
Weiss, D. I. Reply by Epstein, D. L., and Grant, 
W. M., 428 
Spectral transmittance of intraocular lenses, by Zigman, 
Suggestions for reporting results of intraocular lens im- 
plants, by Kanter, Y. C. Reply by Stark, W. ]., Hirst, 
L. W., Snip, R. C., and Maumenee, A. E., 576 
Transvitreal radiofrequency diathermy, by Schepens, 
C. L. Reply by Machemer, R., 574 
The Uhthoff phenomenon, by Bode, D. D., 721 
Vitelliform macular degeneration, by Birndorf, L. Reply 
by Kingham, J. D., and Lochen G. P., 428 
Cortex, blepharoptosis, 632 
Corticosteroid, intralesional therapy, chalazia, 818 
retrobulbar injection, central retinal artery, occlusion, 352 
Cyclocryotherapy, glaucoma, open-angle, chronic, aphakic 
eyes, 615 
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Degeneration, cornea, peripheral, occlusive vasculitis, 
Wegener's granulomatosis, 311 
endothelium, posterior collagenous proliferation, aphakic 
bullous keratopathy, 329 
senile macular, senile cataract, diabetic retinopathy, 
open-angle glaucoma, Framingham Eye Study, 28 
Dermis-fat graft, implant, movable, muscle cone, 62 
Dermoid, orbit, computed tomography, 58 
DETACHMENT, Müller s muscle capsulopalpebral fascia, 
secondary lower eyelid ectropion, 814 
retina, miotic therapy, 558 
pigment epithelial proliferation, massive periretinal 
proliferation, 181 
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surgery, macular pucker, 72 
Diabetic retinopathy, secondary, chronic pancreatitis, 83 
senile cataract, senile macular degeneration, open-anglé « 
glaucoma, Framingham Eye Study, 28 
Diatrizoate meglumine, intravenous injection, peripheral 
corneal infiltrate, 613 
Drape support, surgical, 716 
Drusen, optic disk, aberrant axoplasmic transport, XXXIV 
Edward Jackson Memorial Lecture, 1 
Dysplasia, retina, 690 
DYSTROPHY, cornea, Reis-Bücklers', graft, 349 
postoperative recurrence, 567 
subepithelial fibrous tissue, removal, 360 
endothelial, recessive congenital hereditary, dominant 
hereditary, clinical differentiation, 606 
macula, hereditary, hemorrhagic, 318 
rod, cone, familial foveal retinoschisis, 551 
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Ectropion, lower eyelid, secondary, detachment, Müller's 
muscle capsulopalpebral fascia, 814 
Edema, cornea, divers, hard contact lense, 462 
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years (Newell, F. W.), 126 
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Endophthalmitis, Peptostreptococcus intermedius, meta- 
static, dental procedure, 662 
Endoscope, ophthalmology, 420 
ENDOTHELIUM, cell loss, penetrating keratoplasty, 760 
cornea, lens implant surgery, specular microscopy, 597 
degeneration, posterior collagenous proliferation, aphakic 
bullous keratopathy, 329 
dystrophy, recessive congenital hereditary, dominant he- 
reditary, clinical differentiation, 606 
Enzyme, defect, gyrate atrophy, 200 
Episcleral venous pressure, measurement, 35 
Epitheliopathy, acute posterior multifocal placoid pigment, 
visual function, 192 
Epithelium, ingrowth, surgical management, 772 
pigment proliferation, retina, detachment, massive peri- 
retinal proliferation, 181 
rong accommodative, treatment, bifocals, efficacy, 


Extraocular muscle, fibrosis, generalized, 822 
Eye, medication, topically applied, penetration route, 383 
Eyedrops, phenylephrine, hypertensive reaction, sympa- 
thetic denervation, 862 
Eyelid, infantile hemangioma, ophthalmic sequelae, 806 
lower, secondary ectropion, Müller's muscle capsulopal- 
pebral fascia detachment, 814 
reconstruction, graft composite, 237 
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Falciform, congenital, congenital retinal nonattachment, 
hydrocephaly, 88 
Fascia detachment, Müller's muscle capsulopalpebral, sec- 
ondary lower eyelid extropion, 814 
Fiber optic light, intraocular, retinal damage, 519 
Fibrosis, generalized, extraocular muscle, 822 
Foreign body, explosive, intraocular, 676 
magnetic, removal, magnet tip, 156 
nonmagnetic, intraocular, removal, suction tip, 255 
Fracture, orbit, computed tomography, coronal, 679 
Friedreich's ataxia, square wave jerks, 400 
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Gentamicin, excretion, tears, subconjunctival injection, 118 
intraocular penetration, subconjunctival, retrobulbar in- 
jection, 541 
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Ajo ucova, chronic open-angle, aphakic eyes, cyclo- 
+‘ cryotherapy, 615 
^ cupping, optic atrophy, 145 
melanomalytic, 160 
open-angle, senile cátaract, diabetic retinopathy, senile 
macular degeneration, Framingham Eye Study, 28 
systemic hypotension, 154 
Goidenhar-Gorlin syndrome, neuroparalytic keratitis, 111 
Graft, composite, eyelid reconstruction, 237 
dermis-fat, impiant, movable, muscle cone, 62 
Reis-Bücklers' corneal dystrophy, 349 
Gyrate atrophy, enzyme defect, 200 
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Headrest, ophthalmic microsurgery, 253 

Helminthosporium, ulcer, cornea, 666 

a infantile, eyelid, orbit, ophthalmic sequelae, 

Hemianopia, optic tract, afferent pupillary defect, 538 

P SC disease, neovascularization, optic disk, 711 

Hemorrhage, vitreous, choroidal indentation, chronic fi- 
brous tenonitis, 671 

Hereditary endothelial dystrophy, recessive congenital, 
dominant, clinical differentiation, 606 

Hereditary hemorrhagic macular dvstrophy, 318 

Herpes zoster ophthalmicus, orbital apex syndrome, 378 

Pesto Sa presumed ocular, HLA-B7, association, 


prevalence, 859 
HLA, ABO antigens, pigment dispersion syndrome, 368 
HLA-B7, presumed ocular histoplasmosis, association, 854 
inde ence, 859 
Hyaluronidase, surgical akinesia, ocular, 643 
Hydranencephaly, electrophysiological response, 478 
Hydrocephaly, congenital retinal nonattachment, congeni- 
tal falciform, 88 
Hypertensive reaction, phenylephrine eyedrops, sympa- 
thetic denervation, 862 
Hypotension, systemic, glaucoma, 154 
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IgDA myeloma, orbit, immunoperoxidase, immunofluores- 
cence, 485 
Immunity, cellular, Mooren’s ulcer, 788 
Immunofluorescence, immunoperoxidase, IgDA myeloma, 
orbit, 485 
Immunoperoxidase, immunofluorescence, IgDA myeloma, 
orbit, 485 
IMPLANT, Binkhorst iris-clip lens, intracapsular cataract 
extraction, comparison, 24 
intraocular lens, surgery, 13 
lena, Surgery, cornea, endothelium, specular microscopy, 


movable, dermis-fat graft, muscle cone, 62 
Infant, orbital fibrous histiocytoma, 548 
Infantile hemangioma, eyelid, orbit, ophthalmic sequelae, 


Inferior oblique muscle, recession, 95 
Ingrowth, epithelium, surgical management, 772 
Insulin concentration, ocular fluids, 387 
Intraocular foreign body, explosive, 676 
Intraocular lens, implant, surgery, 13 
spectral transmittance, retinal damage, intense light 
sources, 167 
Intraocular medulloepithelioma, 407 
teratoid, 850 
Intraocular pressure, increased, cornea section, postcataract 
extraction, 337 
lridocapsular lens, two-loop, fixation mechanism, 465 
Iris, atrophy, essential, 749 
retractor, 124 
sphincter, cholinergic supersensitivity, Adie's tonic pu- 
pil, 373 
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Jackson, Edward, XXXIV Memorial Lecture, Drusen of the 
optic disk and aberrant axoplasmic transport, 1 

Keratitis, neuroparalytic, Goldenhar-Gorlin syndrome, 111 

Keratoacanthoma, solitary, conjunctiva, 647 

Keratoconjunctivitis, superior limbic, conjunctival resec- 
tion, 101 

Keratoconus, hard contact lens wear, environmental risk, 


Keratometry, ball-bearing, 715 
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posterior collagenous proliferation, 329 . 
postvitrectomy, 651 
Keratoplasty, penetrating, endothelium, cell loss, 760 
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Lactate dehydrogenase, aqueous, increased, Coats’ disease, —, 
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Laser, argon, slit-lamp delivery, armrest support, 717 
Leiomyosarcoma, mesectodermal, antrum, orbit, 51 - 
LENS, Binkhorst iris-clip, intracapsular cataract extraction, 4 
comparison, 24 ` 


hard contact, corneal edema, divers, 462 . , 
implant surgery, cornea, endothelium, specular munie] 
py, 99 - 


intraocular, spectral transmittance, retinal damage, in- 
tense light sources, 167 
iridocapsular, two-loop, fixation mechanism, 465 
Lenticonus, posterior, unilateral cataract, management, 503. 4 
Leukodystrophy, adult metachromatic, retina, ultrastruc ai 
ture, l 
Levator palpebrae superioris, muscle, insertion, experingen- 
tal, clinical data, 792 
Lymphangiectasia, hemorrhagic, conjunctiva, 419 4 
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Macula, degeneration, senile, senile cataract, diabetic reti- 
nopathy, open-angle glaucoma, Framingham Eye 
Study, 28 

dystrophy, hereditary, hemorrhagic, 318 - = 

pucker, retinal detachment surgery, 72 

Magnetic technique, treatment, giant retinal tear, 6 

Mannosidosis, type Il, punctate lenticular opacity, 218 * 

Massive periretinal proliferation, pigment epithelial prolif- 
eration, retina, detachment, 18] 

Medulloepithelioma, intraocular, 407 . 

intraocular teratoid, 850 T . 
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fects and Ocular Toxicology (Fraunfelder, F, T., and 
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Melanoma, choroid, retinal angioma, 67 

Melanomalytic glaucoma, 160 s 

Metachromatic leukodystrophy, adult, retinal ultrastruc- 
ture, 841 

Microsurgery, ophthalmic, headrest, 253 i 

icio DIEI unit, ceiling-mounted, automated television, 
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Miotic therapy, retina, detachment, 558 

Mooren's ulcer, cellular immunity, 788 

Müller's muscle, capsulopalpebral fascia detachment, sec- 
ondary lower eyelid ectropion, 814 

MUSCLE, cone, dermis-fat graft, movable implant, 62 

extraocular, fibrosis, generalized, 822 

inferior oblique, recession, 95 

levator palpebrae superioris, insertion, experimental, 
clinical data, 792 . 

Myeloma, IgDA, orbit, immunoperoxidase, immunofluores- 
cence, 485 
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NEOVASCULARIZATION, choroid, nevi, 704 
ocular, 287 " 
optic disk, hemoglobin SC disease, 711 
subretinal, papilledema, pseudotumor cerebri, 78 
rubella retinopathy, 82 
Nevus, choroid, neovascularization, choroid, 704 
Niemann-Pick disease, Group A, ocular manifestations, 174 
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Ocular neovascularization, 287 
Opacity, punctate lenticular, type IH mannosidosis, 218 
Open-angle glaucoma, chronic, evclecryotherapy, aphakic 
| eves, 615 
senile cataract, diabetic retinopaty, senile macular degen- 
eration, Framingham Eve Study, 28 
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Retinoblastoma, glaucoma, 583 
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diabetic, hemoglobins Aiae platelet function, plasma 
cofactors, correlation, 732 
homozygous C hemoglobinopathy, 136 
Retrolental fibroplasia, nonhyperoxic, 438 
oxygen administration, general anesthesia, 582 
PAO, levels, 437 
Rheumatoid arthritis, juvenile, anterior uveitis, 134 
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Saccadic, nonsaccadic eye movements, opsoclonus, 586 
Sclera, thickening, orbit, pseudotumor, computed tomogra- 
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Visual acuity, contrast sensitivity, multiple sclerosis, 584 
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Zonule, posterior, lens extraction, 583 


~*~ 


AMERICAN JOURNAL OF OPHTHALMOLOGY `. ` 


SERIES 3 VOLUME 85 NUMBER 1 JANUARY, 1978 


^ 


TABLE OF CONTENTS 


ORIGINAL ARTICLES 
Drusen of the optic disk and aberrant axoplasmic transport. The XXXIV Edward Jackson 


Memorial Lecture. William H. Spencer ........ cesses hene hen 1 
Results of intraocular lens implant surgery. Norman S. Jaffe .............. esee nne . 13, 
A comparison of 500 Binkhorst implants with 500 routine intracapsular cataract extractions. 

Norman S. Jaffe, Daniel M. Eichenbaum, Henry M. Clayman, and Davis S. Light ......... 24A. 


Prevalence of senile cataract, diabetic opu senile macular degeneration, and o en . ] 
angle glaucoma in the Framingham Eye Study. M. M. Kini, H. M. Leibowitz, T. Colton,- 
R. J. Nickerson, J. Ganley, and T. R. Dawber ....... sse eee 28 


Measurement of episcleral venous pressure. Charles D. Phelps and Mansour F. Armaly ...... 35. 


Pues parni provocative testing in the pigmentary dispersion syndrome. David L. Epstein, 
William P. Boger III, and W. Morton Grant .......ccccc cece cccccnvene sees ceaeeneneceenaesueeunens 


Mesectodermal leiomyosarcoma of the antrum and orbit. Frederick A. Jakobiec, John P. 
Mitchell, Prem M. Chauhan, and Takeo Iwamoto ....... 00... ccecvccescevecsenccccccseuseussnenes 51 


Orbital dermoid diagnosed by computed tomographic scanning. Lynne Blei, John T. Chambers, 
Lance A, Liotta, and Giovanni Di Chiro ........ ——————Á—— . 98 


Dermis-fat graft as a movable implant within the muscle cone. Byron Smith and Richard, -- 
"62 


UC HM HC cr LET NN 


Choroidal melanoma clinically simulating a retinal angioma. Jerry A. Shields, Leonard Joffe, 
and Pierre Gulbor 5o eoetecexc teres evt xe Ras ata nates ise e Ru Colbie cU apa I pee 


The incidence of macular pucker after retinal detachment surgery. Louis A. Lobes, Jr., and 
Thomas C. BUON iod vit od E vances stesura Senece mesa nos aedees Loo e AA . 72 


uc neovascularization and papilledema associated with pseudotumor cerebri. Richard 
Se LATS OID PT "rp 


Rubella retinopathy and subretinal neovascularization. August F. Deutman and W. Sanderson 

i rr; scare cts tse PTT ee ee 
Hydrocephaly, congenital retinal nonattachment, and congenital falciform. Mette Warburg .. — 88 
Inferior oblique muscle recession. Leonard Apt and N. Branson Call ................... ccce 95 


Conjunctival resection treatment and ultrastructural histopathology of superior limbic kera- 
toconjunctivitis. Peter C. Donshik, H. Barry Collin, C. Stephen Foster, H. Dwight: 
Cavanagh, and S. Arthur Boruchogf..... ea o vd aces es e E OF te CHE ERN Pelo ote Tex VEI TROU 101 


N europirlyte keratitis in Goldenhar-Gorlin syndrome. Michael M. Mohandessan and Paul E. 
juri ro ERE E EE T SEE 


Aeromonas hydrophila corneal ulcer. Fred T. Feaster, R.Michael Nisbet, and John C. Barber 114 


Excretion of m in rabbit tears after subconjunctival injection. Michael Barza, Anne | 
Kane, and Jules Baum 5 coo Ev tib aevi ed suu es 118 


Tobramycin levels in human eyes. Francis P. Furgiuele, Judson P. Smith, and J. Gregory Baron 


& 8 64 8 & ^ VW V R8 P 99 & 0 0€ 9 H8 € B 5 & à 9 & n € A KV MNKRO?9?EVVV 98589 9 0 08464 nw * "V "JV WhÀÁSSESOSTART»59€9820854648u€6 8A q9*5o»sge]20(974A4uU00830944H4*py-9"hbk»"n290290948«* 


NOTES, CASES, INSTRUMENTS 


Combined scleral depressor and scleral marker. Horst Laqua .................ueeeeeceeeeeeeeeeA 124 

A new iris retractor. J. H. Ch. Hilgers oboe eR RR EX SERI T PNEU PI RE EE 124 
EDITORIAL 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY-—Sixty Years .......... cene 126 
OBLITUARY- ones otkitawe dux a uy rea ia us ota eina ra xU eie Caelestis UU iR bee 127 
BOOK REVIEWS xdi cr cb oe sok Seon yee Ee Tini ead a a kebieutata Seeks 128. 
PBS TRACT OM Terr E 133 
NEWS ITEMS uten ota eave tech OSG V eS uen Re SN VERI MERERI LEE dde RUP 139 
ADVERTISING INDEX irio i bises ume bop tavole a a eec iud d 88 


. / 4 | 
'* * AMERICAN JOURNAL OF OPHTHALMOLOGY 


SERIES 3 VOLUME 85 NUMBER 2 FEBRUARY, 1978 
A 


~ 


TABLE OF CONTENTS 


ORIGINAL ARTICLES 
Optic atrophy and glaucomatous cupping. Ronald L. Radius and A. Edward Maumenee ...... 145 
. _ ~ Systemic hypotension and glaucomatous changes. Lee M. Jampol, R. Jeffrey Board, and A. 
j Edward Maun ene: ioo eicae EAEE EN E AEO O E EEIT ESEE uade IU TEA 154 
J^ Pathophysiology and electron microscopy of melanomalytic glaucoma. E. Michael Van Buskirk 
- and Alphonse. E. Leuüure-duPrTee ooi he eared ONES re RR BRE ETE NERA UI Yoon bela didus 160 
.. Spectral transmittance of intraocular lenses and retinal damage from intense light sources. 
Me oW Mut 167 
r Chorioretinal vascular anastomoses after perforating trauma to the eye. Morton F. Goldberg 
lcd MIA I T E PO Mele rl aoe EE MM NE ADM E OCA PUDE 171 
* Ocular manifestations of Group À Niemann-Pick disease. David S. Walton, Richard M. Robb, 
P and Alen C Crocker arere a a a BREA HAL A AAT AGAR ORE 174 
Pigment epithelial proliferation in human retinal detachment with massive periretinal prolife- 
ration. Robert Machemer, Diane van Horn, and Thomas M. Aaberg ............ esses. 181 
. Visual function in acute posterior multifocal placoid pigment epitheliopathy. Vivianne 
n C. Smith, Joel Pokorny, J. Terry Ernest, and Stuart J. Starr .... esee 192 
~” A specific enzyme defect in gyrate atrophy. Muriel I. Kaiser-Kupfer, David Valle, and Luis A. 
Pel Valle merere e e peer vad esaet E tak eat O T ua Ronde ceu e nd exes 200 
An improved microsurgical celing-mounted unit and automated television. Robert Machemer 
< ana Tem Mare EAT Ob o sesso Mellon donet Nader oae reps me rwanda ende AS 205 
Symblepharon in sarcoidosis. Allan Flach .................... sss 210 
Progressive nature of pigmented paravenous retinochoroidal atrophy. Jerome T. Pearlman, 
John R. Heckenlively, and James V. Bastek ...........ceesseeeeeeecssssssse een hh hene 215 
Punctate lenticular opacities in type U mannosidosis. Robert D. Letson and Robert J. Desnick 
"MT 218 
Ocular bioavailability and systemic loss of topically applied ophthalmic drugs. Thomas 
< cc Patton and Michael Francoeur «oes oce eter case (ated REAIS REAN 225 
Simultaneous stereophotogrammetric and angiographic fundus camera. Mizuo Matsui, Jean- 
Marie Parel, and Edward W. D. Norton ........ceesssesseeeesssesee ee ehem ehh naa annes 230 
Viable composite grafting in eyelid reconstruction. Allen M. Putterman ....................Leeee. 237 
Surface morphology of giant papillary Euer in contact lens wearers. Jack V. Greiner, 
Henry I. Covington, and Mathea R. Allansmith ................eeseessessssessseeseeee enne 242 


NOTES, CASES, INSTRUMENTS 
A new headrest for ophthalmic microsurgery. Dermot J. Pierse and Arthur D. McG. Steele ... 253 
A suction tip for controlled removal of nonmagnetic intraocular foreign bodies. D. Jackson 


Aa E ES EEEE samet SG Marae ache atta aeo bes e ELO DS eles Downe Soa au V ar iA UU ED 255 
À magnet tip for controlled removal of magnetic foreign bodies. D. Jackson Coleman ......... 256 
Scleral ring as template for comeoscleral graft. George O. Waring III, and Douglas H. Beernink TT 
MEETINGS, CONFERENCES, SYMPOSIA 2:202 Le dura eri hei nets Eaque 261 
EDITORIALS 
Jonathan Hatehinson MET T""————— ————— 265 
Interprofessional Education in Ophthalmology .............ccccccccccceccccccuseceeuaceveuuanseeneeas 267 
OBITUARY oroyi eda xw qam TE er Me ee ME E DE 
CORRESPONDENCE ........... ee "—— — T TTE 269 
BOOK REVIEWS ............... eere ova olt tea Mui REO Pa taeda — must 269 
ABSTRACTS o eo EDU a edad dai ed iba datei dax EC I Se Ta DEA uates 273 ` 
"NEWS ITEMS .o....ccccccseceececcncccncotcnsccvecucesscusesecavenses SAE Ser ere 279 
ADVERTISING INDEX 0.00... . cc cccccceeceeeeeeneneeeetaeees TUE PETEERE 106 


xvi 


~ 


. 4 M : 
AMERICAN JOURNAL OF OPHTHALMOLOGY -.^^ 
SERIES 3 VOLUME 85 NUMBER 3 MARCH, 1978 
A 


e 


TABLE OF CONTENTS ` 


' ORIGINAL ARTICLES 
Ocular neovascularization. The Krill Memorial Lecture. Paul Henkind .......................... 287 
Optic nerve infarction. Paul R. Lichter and John W. Henderson ..................... s. Svan vases 302 


Peripheral corneal degeneration and occlusive vasculitis in Wegener’s granulomatosis. 
P. Austin, W. R. Green, D. C. Sallyer, F. B. Walsh, and H. T. Kleinfelter ................... mgl]. 


Hereditary hemorrhagic macular dystrophy. Ronald E. Carr, Kenneth G. Noble, and Irene 
Nasaduke METTE" HV 318% 


+ 
Endothelial degeneration and posterior collagenous proliferation in aphakic bullous keratop- ; 
athy. Kenneth R. Kenyon, Diane L. Van Horn, and Henry F. Edelhauser ..................— .,7329 


The effect of corneal section on early increased intraocular pressure after cataract extraction. 
L. Rothkoff, B. Biedner, and M. Blumenthal ............... eese renes 


Hard contact lens wear as an environmental risk in keratoconus. Antonio R. Gasset, William L. . 
Houde, and Margarita Garcia-Bengochea .......... eese eee ene 3 


ae levels in primary aqueous humor in man. Judith L. Axelrod and Richard S. 
DONOR eo cus TS AE ote P AL Duet A aM E E VE Aas DD MEE 


Recurrence of Reis-Biicklers’ corneal dystrophy in a graft. Randall J. Olson and Herbert E. 
Kou mun sosisstesceico xi Boca ahaa ua hcl alee dq cu Ee teo aec Mica Lotes x Ede: 349 


cease of the central retinal artery after retrobulbar corticosteroid injection. Philip P. EM 
ij 2 uM usnm E NOU c UU eate ua E M PSI MEE DC e dat 


Congenital corneal anesthesia. Emmett F. Carpel ..............cseeseeeeeeeeeeeeee eene nnne 357 


Treatment of Reis-Bücklers' corneal dystrophy by removal of subepithelial fibrous tissue. 
Thomas O. Wood, James C. Fleming, Robert S. Dotson, and Milam S. Cotten .............. 360 . 


Metastatic adenocarcinoma to the anterior uvea and increased carcinoembryonic antigen ` 
levels. Gary T. Denslow and Richard A. Kielar ......0...ccccccccucecccsccceccecueveuentenenens ~ 363 


The HLA and ABO antigens in pigment dispersion syndrome. Muriel I. Kaiser-Kupfer and 
Kamal K-M Ual aioe aciai es eee stessa oneal hw ATE E Quest ns ook edes ids var iate 368 


-- 


1 


Penetration routes of topically applied eye medications. Marshall G. Doane, Allan D. Jensen, " 
and Claes FA Dohlmoli^ iu. cavis ect veo Sica ii vete reload eR SY edens ea 383 


The insulin concentration in human ocular fluids. Stephen S. Feman, Jiri Turinsky, and 
Kwok Wa Lane een AERE Mia eom utsadb sid CHA PI AMARE TM E IL PL PLA 387 


Consensual reactions to anterior chamber paracentesis in the rabbit. Michael H. Kottow and 
Laru J: Sel Oman MENOR 392 


sane WAV jerks in Friedreich’s ataxia. Robert T. Dale, Albert W. Kirby, and Robert S. 
TIC MR ER mr PR 


A elinicopa rioni study of 56 cases of intraocular medulloepitheliomas. Warren L. Broughton 
and Lorenz B. Ze mah: i.c RENAE E ENE EVANTE E ETEEN Canes 407 


NOTES, CASES, INSTRUMENTS 
Hemorrhagic lymphangiectasia of the conjunctiva. Lee M. Jampol and Krishan C. Nagpal ... 419 


An endoscope for ophthalmology. John L. Norris and Gilbert W. Cleasby ........................ 420 
MEETINGS, CONFERENCES, SYMPOSIA .......eesssssseeeeehhhehe sees enar 423 
EDITORIAL Five-year cumulative index .......... sees eem eee eae 426 
CORRESPONDENCE 5 RE ES TU REV ARAS DC E N USE NAE DN Cau S 497. 
BOOK REVIEWS aaa soot au Con dob dos ve DER Cuteness on cea camp ds EAR EU Sau sa esi atis 429 
ABSTRACTS ............ Vu "TEM 434 
NEWS ITEMS ciori dove lab Pella eb etic ee aie A E dietent Races Meese 441 
ADVERTISING INDE Ke 55i eoAEEE dee t eau a eed EE TiES UE Eva dan da pete vesadd 99 ' 

— 
xvii 


/ l : 
~,- AMERICAN JOURNAL OF OPHTHALMOLOGY 
SERIES 3 VOLUME 85 NUMBER 4 APRIL, 1978 
TABLE OF CONTENTS » 


ORIGINAL ARTICLES 
Possible adverse effects from topical ocular 1096 phenylephrine. F. T. Fraunfelder and Amauld 


Fo Scandi Mr 447 
The,usé of continuous-wear silicone contact lenses in the optical correction of aphakia. Andrew 
SA Dahl and ETOH BIOCkKS eiiis teak rodeo ert cR tex Oo tus PRECOR PU tans ANA 454 
+ ^ Corneal edema in divers wearing hard contact lenses. David R. Simon and Mark E. Bradley 462 
, Mechanism of fixation of two-loop iridocapsular lenses. Willem A. Manschot ................... 465 
* A simple photogrammetric method of measuring anterior chamber volume. Susan B. Johnson, 
| Roger L. Coakes, and Richard F. Brubaker e coe erre taa ase vrais 469 
Plasma cortisol and elective cataract surgery. Theodore Krupin, Mark F. Johnson, Mark H. 
| Haimann, and Bernard Becker .....0.ccccccccccccccsvoncecvccccccacevecauveveveunssscecsesasnensenes 475 
Electrophysiological responses in hydranencephaly. Robert Michael Jones and Thomas D. 
x genio PERCHE er eR T AE EEEE AE 478 
Immunofluorescent and Immunoperoxidase characteristics of IgD\ myeloma involving the 
orbit, Daniel M. Knowles II, James A. Halper, Stephen Trokel, and Frederick A. 
JOKODICO, iuto E TE a tdeg dd staan ee E oN weed bua utu Le epe eU mene 485 
Patient tolerance to carbonic anhydrase inhibitors. Paul R, Lichter, Lawrence P. Newman, Noel 
T C. Wheeler, and Opal V. Beall .............. iussi cc d sud E d M E a RM D MOLISE M LUCI 495 
' ^ Management of posterior lenticonus complicated by unilateral cataract. Earl R. Crouch, Jr., and 
Marshall M POTK occid dac sd etes itas etai ur iuvit SU Dena CoD TIENE A EI aida areas 503 
A histopathologic study of retinal arterial aneurysms. Claus Fichte, Barbara W. Streeten, and 
25 Aam Er EN MAN Syasessas ud qa NS RA RUN d SR Sta vp E Et AM QE dive CAEL ni Muir s ona ene eek 509 
Retinal damage produced by intraocular fiber optic light. Dwain Fuller, Robert Machemer, and 
^ Rober Wo KRIBRION ose save une tassa rss sas tal che ted bid e Ue saan deed e OWS Dad cd ae SHOR 519 
- "Relative afferent pupillary defect in optic tract hemianopia. Raymond A. Bell and H. Stanley 
Thompson ceria sels toties seat dcn eld ederet uat Es ds va tuc escias tdeo ee e ARR e LOT f 538 
Intraocular penetration of Toe after subconjunctival and retrobulbar injection. Michael 
Barza, Anne Kane, and Jules Baum ..ccccccccccccccceusvecucssuccvcccccceceneunsaereuaueeeuueutyunes 541 
-Orbital fibrous histiocytoma in an infant. B. Biedner and L. Rothkoff ........... esee 548 
Fatnilial foveal retinoschisis associated with a rod-cone dystrophy. Kenneth C. Noble, Ronald 
E Cam GAGNON MoS epel. coo ates nso r d Pacco aU ud ea D er NGA 991 
Retinal detachment and miotic therapy. Lawrence G. Pape and Max Forbes |.................... 558 
NOTES, CASES, INSTRUMENTS 
Postoperative recurrence of Reis-Bücklers' dystrophy. Delmar R. Caldwell ...................... 567 
Platform tying scissors. George J. Pardos .......... cesses sheer 568 
Ocular toxicity of styrene. Alan N. Kohn «0... .cccccccnscccncveccccccscuceusecuenencecensseuacanesneaees 569 
EDITORIALS 
Association for Research in Vision and Ophthalmology—50th Year .................. esee. 373 
The phenylephrine saga—A drug dilemma ............cccccceneceeeessscceeseeeveueeeesesseaeenpesnees 571 
CORRESPONDENCE i: ud v ENRONEKRIAI MEER E ER id dae dasa bien tee eae MEI Gea 574 
BOOK REVIEWS  dausqesd secosatia utin uie sae EE niteweieases PRA a uo UIN IDEE 571 
ABS TRAC US: uper E P rdi bI US VetPcapidur are Prod EU EN 582 
NEWS ITEMS 21: beta rts ed ——M—————— ——— 589 
ADVERTISING INDEX 55. 1:2 uiuis opted rib E ig M bcn 88 
E 


xviii 


; 8& c . 
AMERICAN JOURNAL OF OPHTHALMOLOGY 7 


SERIES 3 VOLUME 85 NUMBER 5 MAY, 1978 
^ 
J TABLE OF CONTENTS 
+ i 
" ORIGINAL ARTICLES 
Specular microscopy of the corneal endothelium and lens implant surgery. Cornelis D. 
Binkhorst, Per Nygaard, and Leo H. Loones ...cccc ccc cece ccc enceeeeneenseeenneeeses "THEE 
Clinical differentiation of recessive cone hereditary endothelial dystrophy and dopant 
hereditary endothelial dystrophy. C. Frank Judisch and. Irene H. Maumenee ........... E 
Peripheral corneal infiltrates following intravenous injection of diatrizoate meglumine. Jules 
L. Baum and S. Richard Bierstock 1.0... ccccccccccueeececncccveeteenueees esc RP ARS 
Cyclocryotherapy of chronic open-angle glaucoma in aphakic eyes. A. Robert Bellows and  * 
WE Morton GTOlHl« «coo osa aon Via es taxa hada tra aerated Rte See aS vocc UTI Gene. ER ANA 6154, 
Anticholinesterase-induced cholinergic subsensitivity in primate accommodative mechanism. 
Panl L- KOUNAR TD DEMO RI 622. 
Cortical blepharoptosis. Gregory B. Krohel and John F. Griffin ............. eene 632^ 
Pupil cycle time in optic neuritis. Stephen D. Miller and H. Stanley Thompson ................ 635 
Value of hyaluronidase in ocular surgical akinesia. Joel S. Mindel ................. sess 643 " 
Solitary.keratoacanthoma of the conjunctiva. Alan M. Roth ............ essen 647 


Postvitrectomy keratopathy. Frederick S. Brightbill, Franklin L. Myers; and George H. Bresnick - 


tre Pa PSCC € 9 V 8 € 4 à & 3 3 E X 9 SHEP ^ 4 € EH REAR t9 9 9 * EEE 9 € PER EAH 4 R3 9 9 83 € 9 9 bo o»? & X ERE HP ? x 4 2 5 25 35 XEORO3 9 KH HE & 9 E 5 3 X $$ P) 9 ^o HET & X 9 9 bb?» 


Current surgical management of the vitreous wick syndrome. Thomas A. Rice and Ronald G. pM 


Michels ince stes mm ED ——— — te 

Metastatic Peptostreptococcus intermedius endophthalmitis after a dental procedure. Donald 

. R. May, Gholam A. Peyman, Motilal Raichand, and Eric Friedman ....................... ... 662 

Helminthosporium corneal ulcers. J. H. Krachmer, R. L. Anderson, P. S. Binder, G. O. Waring, J. 

T Howsey, and. B. 5. Meek vinnie se sS vA rs aU ERR or paa ea cada VN NICE E ease Id nere. 666- 

Chronic fibrous tenonitis with vitreous hemorrhage and choroidal indentation. Richard AT. 

Kieler DHL INN mo mr PC "LE XE 671 
Explosive intraocular foreign bodies. M. Belkin and M. [ory ..........cseceeeeeee 676 
Orbital fracture evaluation by coronal computed tomography. Arthur S. Grove, Jr., Rina 

Tadmor, Paul F. J. New, and K. Jack Momose ..cccccccc sce c eens ces e eee eecceecas eve venenentseees . 679 
Increased aqueous lactate dehydrogenase in Coats’ disease. Frederick A. Jakobiec, David 

Abramson, and Robert SCher 4, ex sinha sew cns eso eu Vade ena Lose a uve Odi eek —n 686 
Human retinal dysplasia. Anne B. Fulton, Joseph L. Craft, Rufus O. Howard, and Daniel M. : 

LOBE Li ucro: sa hil sauna PENA orare iG RN GNE DIEIp Quo T ERE 690 

À new magnetic technique for the treatment of giant retinal tears. D. Lobel, J. R. Hale, and D. 

ig hugo D aes pincers easel CEPS NN Onda 699 
Choroidal neovascularization associated with choroidal nevi. Dennis D. Waltman, Kurt A. 

Gitter, Lawrence Yannuzzi, and Howard Schatz cesses ehh eene 704 
Optic disk neovascularization in hemoglobin SC disease. Richard R. Ober and Ronald G. 

Michels ....... Past o HEP CE EM PEE 711 

NOTES, CASES, INSTRUMENTS 

Ball-bearing keratometry. Robert J. Schechter ......... csse 715 

A new surgical drape support. Emmett F. Carpel ........ esses ehe 716 

Armrest support for the slit-lamp delivery argon laser system. Paul G. Rehkopf, Louis A. Lobes, 

Jr dud M Cubert Grand. iiy usa cca sre ye Oe edet T vindbuke dia qtu ta CIO VavR PE RR Rn 717 

Slit-lamp beamsplitter for two stereoscopic views. Bruce E. Cohan and Jack C. Urban ........ 718 
EDITORIAL : 

Clinical trials and retinitis pigmentosa ........ cene me meme nnn 720 . 
CORRESPONDENCE .xu5bteuututes ene ddras eve deer bdo aU Sua M E rau rei MU PE 721 
HOOK REVIEWS Loxeisspxeecs ed ERR EMERGERE E RO Vae al sae E eap Wd TONO MN 727 
ABSTRACTS 2 odes mong aia E peaeaiatide Hessian arta odisse RR toO 732 — 
NEWS ITEMS aetsebtsueysotudvti etin d E E UM irt OE UE ebbe A 138 
ADVERTISING INDEX ............. ———— —— T "96 

xix 


7^. AMERICAN JOURNAL OF OPHTHALMOLOGY 


} 


SERIES 3 VOLUME 85 NUMBER 6 JUNE, 198 


$ 
+ 


TABLE OF CONTENTS 


ORIGINAL ARTICLES 
TE essential iris atrophies M. Bruce Shields, David G. Campbell, and Richard J. Simmons — 749 


— jndothelial cell loss durimg penetrating keratoplasty. William M. Bourne and W. Michael 765 
O’ 


CI I E E N cL 


d ə Pulsating metastatic tumor of the orbit. George M. Howard, Frederick A. Jakobiec, Steven L. 


P Trokel, Takeo Iwamote, and Ira S. Jones i cts c dé savers E EYRa E Ur siu eco aa v ene rne n paie n 
"Surgical management of epithelial ingrowth. Walter J. Stark, Ronald G. Michels, A. Edward 

ne ` Maumenee, and Howard Cupples .......ccccceceess cp MN: 772 

r Clinical manifestations of b-awny scleritis. Steven E. Feldon, Jesse Sigelman, Daniel M. Albert, 


and Taulor Re Smul s oo ea asa ov Ub cece natans sab wae dak aur sca Ime le er tac: 
; Cellular immunity in Mooren’s ulcer. Bartly J. Mondino, Stuart I. Brown, and Bruce S. Rabin ens 


* 9 V 9 ? t 9€??? Y X À 9 X Y RoXGOXE X 49 te 0 * WX Ro» X X 3 £o & Y 3 Boh k sete 5 à Y $ 9 & € & bo b 9 ete d v P RDRRXOGRRE OS RBRRXEXRREETetOT159951522€*t532392959*€9 


Experimental and clinical data on the insertion of the levator palpebrae superioris muscle. J. 
Richard O. Collin, Crowell Beard, and Irmgard Wood ................. esses 792 


` A modified silicone frontalis sling for the correction of blepharoptosis. Charles R. Leone, Jr., 
M and Grado Holandet: icis eei xt EE Dee peat cni ere txea bete teu e ai 802 


Ophthalmic sequelae. of inzantile hemangiomas of the eyelids and orbit. C. Stigmar, J. S. 
Crawford, C. M. Ward, and H. G. Thomson v.scccsccveccevccccsevccvercccurcccucecsusorensasenegs 806 


Ectropion of the lower eyelid secondary to Müller's muscle-capsulopalpebral fascia detach- 
ment Allen M. Pultermeh i oeiocetesosw riara e a a Evi Vaud exp CU UU Tex CU Yu ERE. 


' Intralesional corticosteroid -herapy of chalazia. Louis D. Pizzarello, Frederick A. Jakobiec, 
. - Albert J. Hofeldt, Morris M. Podolsky, and David N. Silvers .................. esses 


Generalized fibrosis.of the extraocular muscles. Leonard Apt and Robert N. Axelrod .......... 822 


Effiacy of bifocals in the teatment of accommodative estropia. Gunter K. von Noorden, 
Jacqueline Morris, and Faula Edelman .......... eese esee hene 


‘Secondary diabetic retinopethy in chronic pancreatitis. Nobuo Maekawa, Akira Ohneda, 


+ 


. Yasuyuki Kai, Yoichi Sačo, and Sen Koseki oo... cccccenevecucecuscvcsnecceusesnsensneeepauenans 


The ultrastructure of the retina in adult metachromatic leukodystrophy. Hans H. Goebel, 
Kuniyasu Shimokawa, Apostolos Argyrakis, and Hartmut Pilz ................... eese. 841 


Teratoid intraocular medullospithelioma. Lutza Yanko and Albert Behar.|........................ 850 


Association of presumed ocvlar histoplasmosis with HLA-B7. William A. Godfrey, Roland 
Sabates, and Donald E. Cross ............. THEE EP ue ae inade 854 


The prevalence of HLA-B7 in presumed ocular histoplasmosis. Richard E. Braiey, Travis A. 
Meredith, Thomas M. Aaeerg, Susan M. Koethe, and Joyce A. Witkowski ................... 859 


Hypertensive reactions to phenylephrine eyedrops in patiénts with sympathetic denervation. 
Jong Min Kim, Charles E. Stevenson, and Hugh S. Mathewson .............. esee 862 


NOTES, CASES, INSTRUMENTS 
A simple device to improve Linking. Mark S. Jenkins, Paul C. Rehkopf, and Stuart I. Brown T 


BO* Wb Wow & À& P h à à W 5 9 B 9 9 S9 BPO T 9 9 8.9 97 9 938— 9 b 9 P 9 9 * «* À RN * à *$ B$ORM WoW BÉ$ * b oh b D «OW PONWV 9 WOM € WA áo Bà 5$ 9 9 B F o€ 9 9 € € € € € 4 9 9 4 9 9 9 9 9 9 9 € Y 9 B 9 8B u* € *" Ww "V. ^ 


EDITORIAL 

Zinc deficiency and visual impairment? ...........eeesesssssseeeese eese anne nnn 871 
OBITUARIES .................... B uU cepts dew PL DO Ed EE E UR D EM IU QE EE DD M 875 
CORRESPONDENCE, «25: m arch imescludesa Else o euo i cu a OE m E E ais 878 
BOOK REVIEWS nous ease Anse Becta Med alls M uated ned i LL tel ROT UE 880 
ABSTRACTS ............. ss CP EP 884 
_ NEWS PERMS uieieeece reden se tescbete iis TEES 889 
SJADVERETISING INDEX. 3:299 59e la anew ei Vene kai acannon eases: 98 
INDEX xU MT ELEM eunte te LU M n LLL E aM i 

> ew 


* 





= New1O0ml Econopred | 


(Prednisolone Acetate). : 







Prednisol ni slone Acetate 













Ophthalmic Suspension is 
...themosteffectve 
ipu incu ooh 


= have. investi atex 


of: OR. 
University.* 












: The 10ml size pam 
ewer prescription re 
Fewer phone a for you, 
fewer i to the pharmacy 
for the patient. 





The new 10mi size — 
makes it more 
economical. 


As a matter of fact, 
Econo red* 10ml offers | 
more than a 10% savings - 
over the competitive 
product's 10ml size.** 









“Reference: Kupferman, A, Leibowitz, 
H. M.: Therapeutic Effectiveness of 
Fluorometh a in kriar pa 
Keratitis, Archives o thalmalogy, 
Getober, 1975. 

“Beed upon published list prices 

effective N November, 1977. 








Aicon Laboratories, Inc. 
Fort Worth, Texas 76101 


ECONOPRED* [Prednisolone Acetate) Sterile üphthaimic Suspension 
DESCRIPTION: A sterile ophthalmic suspension. Each mi contains: Active: Prednisolone acetate 0.125% or 1.0% dicensed under patent 3,134,718). Preservative: Benzalkonium Cvoride 
5.01%. Vehicle: Hydroxypropy! Methyicelluose. ACTIONS: This drug causes inhibition of the inflammatory response to inciting agents of a mechanical, chemical, infectious ar immuno- 
logical nature. INDICATIONS: For use in the treatment of steroid-responsive inflammatory and allergic conditions, CONTRAINDICATIONS: Contraindicated in acute superficial herpes. simpli 
keratitis (dendritic Keratitis) and mast other viral diseases of the cornea and conjunctiva, fungal diseases; acute purulent untreated infections and tuberculosis of the aye. WARNINGS: Use 
great caution in the treatment of stromal herpes simplex, Prolonged use may result in glaucoma, posterior subcapsular cataracts. and thinning of the comea and perforation. Acute dur. 
infections will be masked and enfianced. Safety of intensive or prolonged use during pregnancy has not been substantiated. PRECAUTIONS: H the inflammatory reaction does not re 
within a reasonable period institute other forms of therapy. Fungus invasion must be considered in any persistent comsal ulceration where a steroid has been used. Check intrancular. 
pressure frequently. ADVERSE REACTIONS: Glaucoma, posterior subcapsular cataracts, secondary infections, and perforation of the globe. Viral and fungal infections may be axacerbated. 
DOSAGE. 1 or 2 drops 3 to 4 fimes daily. During the first 24 to 48 hours, the drops may be used hourly if severity of the condition warrants. HOW SUPPLIED: in 5 mi and 30 mi piastir 


Drop-Tainer** dispenser. ©1977 Alten Laboratories, Inc. 









































Are you getting a tax 
refund this year...or are you 
splitting your hard-earned 
income with Uncle Sam? 
Chances are you're paying a lot 
more to him than you need to. 
With the new capital 
equipment tax laws working in 
our favor, now's the time to 
start doctoring your taxes 
legally. We've prepared a 
straightforward, informative 
booklet called "New 
Ophthalmic Tax Shelters." It 
tells why tax shelters are an 
-« excellent way to legally reduce 
income tax DONE — your — oe 


ax lia jility this year, and for years to come. All the while, the 
600 AUTO-REFRACTOR' will help you to work smarter, 
not - harder) and provide better care to your patient. Write or 
I toll free for your copy of 
his information-filled booklet. 

















| Acuity 
<S Systems | " 
^ re pid uel orl Call (800) 3 6-03 9 
ROTER TO EVEN | | for this free booklet. i 


114 13 Isaac Newton Square, Reston, VA 22090 (In Virginia call collect (703) 471-4700.) 








Security is in your hands with 
ETHICON*"* surgical gut. 







Buffer chromicized for dependable absorption. y o 
Monofilament smooth for ease of tying 


and easy passage through tissue. ETHICON. 


*Trademark 
6 ETHICON, INC. 1975 
















































| VOLUME. 85. . 


: : Allansmith, Boston 
; And rson, Miami 












scripts us ‘other | scientiis communica- 






nd dracone uus pe VR in pu space, 
nch margins, on 8!s by 11-inch: heavy white bond 
structions. to Authors (Am, J. ‘Ophthalmol. 
anuary- 1978). Copies. ot Instructions to Au- 
mailed on request. All manuscripts originating 


nail. Receipt of manuscript is acknowledged 
y. Author's proofs must be corrected and re- 
thin 48 hours to Manuscript Editor, 233 East 
teet, Chicago, Illinois 60611. 


"ENS will be supplied without charge to the 
dic ated on the first page of each article. Reprints 
be obtained from Ophthalmic Publishing Company, 





nk a Newell, M. D. .233 East Ontario Street, T 


‘David Shoch, M.D., 
I Hinois 60611. l 


States must be sent by first class. mail; those — 
“originating: outside of the United States must: 


IE “AMERIC AN JOURNAL OF OPHTHALMOLOGY is published monthly by the Ophthalmic Publishing Company, £ 
rio Street, Chicago, Ilinois 60611. The subscription rates in the United States are as follows: one vear, $16.00; two 
ears, $31.00; and three : years, $45.00, In Canada and all other foreign countries, the rates are as follows: one year, $20.00; 
vears, $38.00; and three years, $54.00, paid in U.S. dollars by U.S. bank draft or international money order. Subscription 
and Advertising Office: Ophthalmic Publishing Company, 233 East Ontario Street, Chicago, IHlinois 60611. © 1978, 
Ophthal Psiblishing Company. Second DES postage paid at Chicago, Illinois, and at additionalmailing offices. Printed 





NUMBER 1 ae 


JANUARY, 1978 


FRANK W.N EWELL, Editor- -Chief 


Editorial Board 
J. Terry Ernest, Madison 
. DuPont Guerry HI, Richmond 
. Paul Henkind, Bronx © 
. Robert W. Hollenhorst, Hochester 
Herbert E. Kaufman, Gainesville 
RUM Arthur. HH. Keeney, Louisville 
- Bertha A. Klien, Tucson: 
= Carl Kupfer, Bethesda 
= James. E. Lebensohn, Chicago 
^ Ding H. Leopold, Irvine | 
A. Edward Maumenee, Baltimore 
-Trene H. Maunienee; Baltimore 
^ Edward W, D. Norton; Miami 


G Richard O'Connor, San Francisco 
E “Arnall Patz; Baltimore ` 
| Steven M. Podos, New York 
E Albert M. Potts, Louisville 
E Algernon: B. Reese, New York” 
Robert. p. Reinecke; Albany 
Marvi in L Sears, New Haven. 
David Shoch, Chicago 
Bruce E. Spiv rey, San Francisco 
. Bradley R ‘Straatsma, Los Angeles 
Gunter K. von Noorden, Houston 


Mary. L. Borysewicz, Managing Editor 
Anna Marie Ridker, Manuscript Editor |... 


. General 


233 East Ontario Street, Chie ago, Hlinois 60611, if ordered 
at the time proofs are. returned. 


Address news items and society A to Thomas 
Chalkley, M.D., 700 North: Michigan AVends, Chicago, 
IHinois 60611. 


Exchange copies of medical journals should be sent to 
233 East Ontario Street, Chicago, 


Subscription, requests for single issues, notices of change 
of address, advertising ànd other communications should 
be sent to Ophthalmic Publishing Company, 233 East 
Ontario Street, Chicago, Hingis 60611. Change of address 
notices must be received at least 60 days in advance and 
must include both old and new addresses. 


Claims for copies lost in the mail must be received within 


60 dàvs from the date of issue. 


Advertisement insertion TA and copy must be received 


before the first day of the preceding month for which the 


advertisement is scheduled. 


233 East 





Choice of 3 working distances, 
“3 binocular tubes. 


. With the short new Zeiss OpMi 6-S you can choose 

ia 3 long working distances... 150mm, 175mm, and 200mm 

. to fit your comfort and techniques. and avoid contamination 
of your instruments. 


Of the three interchangeable tubes. the new inclinable 
one hits continuously from 0 to 60 — available as a retrofit to 
Older Zeiss instruments. The second one has a fixed angle of 
45 And there is even a third. a straight tube, so the microscope 
can be shared with surgeons from other disciplines. 


Whatever you choose. you get. of course, the world s 
finest. bnghtest optics. 


Motorized and manual 
ZOOM magnification change. 


You can operate the 1:4 Zoom systenreither 
cally or manually. from 4-16x, 5-20x. etc.. depen 
ebaice of lowest magnification. But once yo W! 


iS completely motorized, and the geared tit me 

take the heaviest accessories, such as TV and m 
Ail the famous Zeiss accessories are available for Nag 
including stereo co-observation tubes. homoge eo 
scanning slit illuminators. 


Write or call for complete details 5 toda 


Nationwide s ser 


ped bee Inc., 444 2 eredi New York, N.Y. E Branches n: ANN, Boston. Ch ag 

















/ TABLE OF CONTENTS 


INAL. ARTICLES 


f the optic disk and een axoplasmic transport. The XXXIV Edward ence 
al: Lecture. William H. ddl osten erent ry dn a er sd ds MM ge tenes 





bon of 500 Binkhorst i imy tants with 500 : routine cm ur cataract extractions. 
in. S. Jaffe, Daniel M. Eicl enbaum, Henry M. Clayman, and Davis S. Light ......... 


alence of senile cataract, diabetic retino en senile macular degeneration, dd pen- 
gle glaucoma in the Framingham Eve 
Pile a nins io d B. Daw) Breves imn Á"——— eka teet eee 


fansour F. Armaly de p 


ne T tésting à in the pigmentary u syndrome. David L. E pstein, 
: Tee H, sand: di Morton Grant. isse ee m gas oon E 


the antrum. and orbit. Frederick A. Jakobiec; J ale P. 
d Takeo Iwamoto .. 4 UR ko RO. € 3 y ium s s AK * OX 4 » HHO vo o» ov aon 





d EM Cin Pe a tomographic scanning. Lanne Blei, Jchn T. Chambers: 


jotta, and. yod ni Di ‘Chiro. ares i LE seii enn TP gara T ID 
) impl: nt within the muscle cone. Bees dde and Richard 


TTC ae HE 


ieee aa IIS Eee Z2: 


oie MR H. -Barny caus C. o. jen H. ‘ones 


eh eee Ree 


5 E Beet o8 9 hae 98 9 09 X AUR X y o9 o9 ch 9 Eo O4 4 0 € o * Wo & * 9 o* * 9 * v 9 
eee Pe Re RRR ERED & RON * S oT 3 X 9 ok OW * * v» o9 $ot £4 o € ob à OW x 3» oOx RO c RÀ A P € No b n | on 


ee eae 


Li AE KR eH ae eee n rea 9 v9 9 v Besa +. & 9 ok oko» £o &0X Wo &ob bobo bot $ Y$ BOR 4.» 4 à or 


od M. M. : King H. M. POIR, T. Colt ton, 


section tr iéntment- ie destiel o of : su verior limbic quer = 


eA ee TR eR s 





+ 


introducing the Zeiss-Urban What split-frame stereography means to yt 





Stereo Photo Adapter. It means no framing problems. Easier projection; 
The Photo-Slit Lamp, the ultimate in instrumentation for creased depth of field, Easier storage. Savings in fitm & 
photographing the anterior segrnent of the eye, has now been processing costs. Savings in time. 
made even more versatile and convenient. It means also easier rapid-sequence stereo fiuorese 
angiography of the anterior segment. Better documentatio? 


. Equipped with the new Zeiss-Urban Stereo Photo patients before and after treatment, Increased convenience 


eee Eire len M evo cec OD Ep ee N teaching, for instance in the fitting of contact lenses. — 

+ now can take color stereo photographs in one exposure, ; j ME " 
using only one camera, It's another example of how Zeiss continues to contriH 
to your profession. Ask for details or a demonstration, r 


The secret is split-frame 35mm stereo photography, . f ; 
where two pictures are contained on one 35 mm slide. Nationwide Service. 





Carl Zeiss, inc., 444 5th Avenue. New York, N.Y. 10018. (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Hou 
Los Angeles, San Francisco, Washington, D, C In Canada: 45 Valleybrook Drive, Don Mills, Ont., M38 256. Or call (416) E ` 


$ : 
UT 
Do 
SEOs 











brand of 


c IDOXURIDINE 


f The Standard 
for Herpes Simplex 





Keratitis 


STOXIL 





brand of 


IDOXURIDINE 


Ointment 0.5% 
Solution 0.1% 





* Never Exceeded in Clinical Effect 
: Lower Cost than ara-A* 


* Epithelial or Stromal Lesions 


*Based on manufacturer's suggested list prices. 
Check your local pharmacy for actual patient cost. 


/ 
Vp 





Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). | 


Contraindications: Known or suspected 
hypersensitivity to any of the tom- 
ponents. PME 


Warning: Administer with caution in preg- 
nancy or wornen of childbearing poten- 
tial. Malformations were reported in one 
study in rabbits when idoxuridine was 
instilled in the eyes of the dams; q su 
sequent, more detailed study ip rabbits ' 
showed no such effects, even at*sub- 
stantially higher dosages. 


Precautions: If there is no response in epi- 
thelial infections after 7 or 8 days, other 
therapy should be considered.*Recom- 
mended frequency and duration of ad- 
ministration should not be exceeded. 
Not effective in corneal inflammations 
if herpes simplex is not present. Boric acid 
should not be used concomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other 
medications. 


Adverse reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, . or. 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Phofo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a mani- 
festation of the infection), corneal cloud- 
ing, and stippling of the corneal epithe- 
lium have been observed. 


Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment i 
(5 mg./gram) in 4 gram tubes. 
Smith Kline GFrench Laboratories — * 
Division of SmithKline Corporation 
Philadelphia, Pennsylvania 


SKSF 


a SmithKline company 





~ 
. 


Only the clearest lenses can provide the 
clearest vision: Hoya MULTICOAT* lenses. 
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creasing light transmittance to an incredible 
99% plus. (Compare this to ordinary white 
lenses, with a transmittance of 92%.) 
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invisibly—a great psychological boost for 
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< the inhibitory action of DIAMOX® 
JA Acetazolamide on carbonic 
. anhydrase, to reduce aqueous 
... formation and inflow and successfully 
control intraocular pressure. With the 
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. lower introoculor pressure. 
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. ikon CS-1 when you use the new Nikon CS-1 slit-lamp 
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p: is an ideal clinical instrument. Look to Nikon for 
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built to put Packed into its small size is an incredible 
. . capability. First, Nikon optics, unsurpassed in - 
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slit width from 0 to 9mm, and rotate it up to 909. 
And all other essential controls are grouped for 
equally simple operation. 
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. In glaucoma, the last step before surgery 
| when other agents fail 


| NEPTAZANE Methazolamide 
may be successful in glaucoma patients 
uncontrolled by acetazolamide in long-term therapy. 


| In the long run of glaucoma, it may often 
M turn failure into success. 


Before prescribing, please consult complete product information, a women of child-bearing potential or in pregnancy, especially in the first 
summary of which follows: trimester, unless the expected benefits outweigh potential adverse effects. 
Indications: For adjunctive treatment of chronic simple (open angle) Precautions: Use with caution in patients with cirrhosis or hepatic 
glaucoma, secondary glaucoma, and preoperatively in acute angle closure insufficiency to forestall hepatic coma; those on steroid therapy; those with 
glaucoma where delay of surgery is desired in order to lower intraocular pulmonary obstruction or emphysema to avoid acidosis. Electrolyte balance 
pressure. should be maintained. Although not reported thus far with this drug, 
Contraindications: Severe or absolute glaucoma and chronic noncongestive reactions common to sulfonamide derivatives, such as fever, leukopenia, 
angle closure glaucoma. Of doubtful use in glaucoma due to severe periph hemolytic anemia, bone marrow depression or renal calculi, may occur. 

eral anterior synechiae or hemorrhagic glaucoma. Adrenocortical, hepatic, Adverse Reactions (relatively mild and disappear on withdrawal or dosage 


orrenal insufficiency, electrolyte imbalance state, e.g... hyperchloremic adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, 
acidosis; sodium and potassium depletion states. headache; vertigo, mental confusion, depression, paresthesias. Urinary 
Warnings: Although teratogenic effects demonstrated in rats at high doses citrate excretion and uric acid output is decreased during use of this drug, 
have not been evidenced in humans, Methazolamide should not be used in but urinary calculi have not been reported. 


NEPTAZANE  . 


a — Methazolamide ners so mg. bid.ortid. 4 


em» LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 767-6 . 
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Low tear accumulation is a problem which 


causes discomfort for contact lens wearers. 


Especially those patients who live in the arid 
. Southwest, in dry, cold northern states; and 
 ^wherever humidity is low. 

Other lens manufacturers have failed to 
solve the problem. They've closed their eyes 
to it and waited hopefully for someone else to 
design a lens that encourages greater tear 





'.540 W. Randolph St. 
Chicago, IL 60606 
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d solves an irritating probl > e 5 
ody talk; about- except patients. 


BREGER MUELLER WELT CORPORATION 


6922 Hollywood Blvd. 
Los Angeles, CA 90028 


Gentlemen: Tell me more about The Desert Lens". 
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pooling. And now, somebody has. Us. ^ — 
The Desert Lens™ (a special modific stion 
of the famous Flexinyl* [© thin, hard lens with 
flexure) is already giving the benefits of all. 
day, trouble-free wear to patients who live. in 
low-humidity climates and environments. — 
Like to know more? Mail the coupon and 
we'll send you the facts.on The Desert Lens'*. ^ 
It will really open your eyes. = 
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| AERIC IRNAL OF OPHTHALMO: f 


- i SECOND COURSE IN REAL-TIME j 
NN g | OPHTHALMIC ULTRASOUND 
«. | AND INTRAOCULAR LENS POWER CALCULATION 2 


eub Course Director: Steve Charles, M.D. Clinical Subjects: Pre-Vitrectomy Evaluation 


T intraocular Lens Power 
y: Y E .D. annular T, 
Guest Faculty: Yale Fisher, M.D intraocular Tumors 


Jack Kennerdell, M.D, j 
Carol Kollarits, M.D, Orbital Disease 
Jim Little, M.D. Technical Subjects: Real-Time, Gray Scale 
F, Hampton Roy, M.D. Rea --Time A, B, & D Scan 

" R. Dudiey Stone, M.D. Peak Seeking Eye Length 


: : 7 Videotaping 
Memphis Faculty: David Meyer, M.D. Pere , 
George Flynn, M.D. Photography 


New Technology . 
When: April 1, 2, 1978 (Saturday and Sunday) 


Where: Memphis, Tennessee Writeto: Ms. Kathleen Noll 


. Fee: Practitioners $150 308 Fairfield Avenue 
Technicians $100 Fair*ield, New Jersey 07006 


| Residents $50 (201) 575-1344 à 
. Checks Payable To: Ophthalmic Surgery Seminars 


Sponsored By: Vitreo-Retinal Research Foundation 
Vitreo-Retinal Service, University of Tennessee, 

ME | Department of Ophthalmology 

. Sparta Instrument Corporation 

Xenotec, Ltd. 
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Approved for AMA Continuing Medical Education credit, category |, for 40 





WHEN: MARCH 14-18, 1878 
WHERE: CENTURY PLAZA HOTEL, LOS ANGELES, CALIFC 
WHY: FOUR DAYS DEVOTED EXCLUSIVELY TO i0Ls 


Methods: Exhibits, Lectures, Panels, Group Sessions, Videc Presentations on Hotel 
Room TV's, Symposia "E 
Topics: All aspects of IOL Science: Techniques Old and New, Iris-support Lenses, 
Anterior and Posterior Chamber Lenses, Endothelial Hesults, CME Studies, 
Vitrectomy, Results, Complications and Treatment, New Lenses and Instrumente 


Speakers: Every major name on the subject of IOLs 
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REGISTRATION : U.S. INTRAOCULAR LENS SYMPOSIUN 
n da PN qu 
Prior to Feb. T CI Members i ADIS $250 (2 Non- Members $300 [3 Spau se 2 $50 
_ Nurses and Technicians $75 us 


After Feb. 1: C) Members of AIOIS $300 [J Non-Members $350 — (]Spouses 875 | 
"| Nurses and Technicians $1 0g a 











fence lations: 9S0% refund prior to March 1, 10% refund after March 1. Make check or money order 
payable to: U.S. Intraocular Lens Symposium and send with this form to: P.L. Box 3140, Santa Monic Bel 
California 80403. For hotel reservations, please contact Century Plaza Hotel directly at: 
Avenue of the Stars, Los Angeles, California 30087. Telephone 1 (800) Pop 3000. 
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From macro- Ae 
from Suona ARE 
to eyed... .| 


” we've got their 
" geometry. 


. For many years, Sharpoint, through 
major suppliers, has offered the medi 
_ industry advanced technology, pre 
—^ | georhetry and meticulous manufactur 
-  swaged and eyed needles. —— 


. . Asa leading innovative force - 
in modern needle design, we have 

. developed a wide variety of new © 

cutting geometries for these — 

critical surgical tools. 


Saft 


uiro demanded n madsen 
 micro-surgeons for ophthain 

| vascular, neiro and at 
plastic begs ? 


. available in all sizes, all: sty’ 
swaged and eyed and are pe 
effective point protection and | 
final needle count. 
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Animal eye surgery in conjunction. 
ith the: O'Malley Ocutorn and the 
ragmatome: will b e emphasized. 


SURGICAL ASSISTANT'S COURSE 
. Pre-op evaluation, assisting | 

. techniques, preparation and- 
maintenance of the F ragmatome and 
the o Malley: Ocutome wii. be 
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Wa ter H. Stern, | M. Do | 


"mE JNIVERSITY | OF CALIFORNIA, SAN que "i 
April 21, 22, 1978 — EE 
"ABRE 28, 29, 1978 
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Sterile ie Ophthalmic Soon 


DECADRON » Phosphate 


Í (DEXAMETHASONE SODUN 


0.19€ Dexamethasone Phosphate Equivalent 





e no eyedropper is necessary—the OCUMETER* ophthalmic dispenser 
conveniently dispenses one drop at a time 


e remains stable at room temperature—may be carried in purse or pocket 


e pH compatible with that of the eye 








Sterile Ophthalmic Ointment 


DECADRON Phosphate 





M 

(DEXAMETHASONE SODIUM PHOSPHATE MSD) -J 

0.C596 Dexamethasone Phosphate Equivalent | 

e melts below body temperature: medication spreads evenly over the entire | 
eye preventing “blink-out”’ | 3 | 

e useful at bedtime or under a patch (to allow for individual patient needs) JL d 4 


e particularly useful when prolonged contact of steroid medication is indicated ` - 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in the treatment of 
stromal herpes simplex requires 
great caution; frequent slit-lamp 
microscopy is mandatory. 
Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
of vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ocular infections from pathogens 
liberated from ocular tissues. 

In those diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use of topical steroids. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activity enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 


Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 


occur. 


How Supplied: Sterile ophthalmic E 
solution in 2.5-ml and 5-ml glass f 


bottles with drop 


r assembly and | 


in 5-ml OCUMETER® ophthalmic f 
dispensers, containing per milli- | 
liter of buffered solution: dexa- © 
methasone sodium phosphate | 
equivalent to 1 mg (0.1%) dexa- f 


methasone phosphate; creatinine, 


sodium Citrate, sodium borate, 2 
polysorbate 80, disodium edetate. T 
in the OCUMETER, sodium hydrox- ~ 


ide to adjust pH in glass bottles, - 
hydrochloric acid to adjust pH in 


a 


plastic dispensers, water for injec- _ | 
tion, and sodium bisulfite, phen- - 


ylethanol, and benzalkonium 
chloride added as preservatives. - 


3 


Ophthalmic ointment in 3.5-g : 


tubes, containing per gram: dexa- . 
methasone sodium phosphate — 
equivalent to 0.5 mg (0.0596) 


d 
An 


dexamethasone phosphate; white |. 


petrolatum and mineral oil. 


For more detailed information, - y 
consult your MSD representative . 


or see full PERS i information. 
Merck Sharp 
Dohme, Division of 
Merck & Co., INC., 
West Point, Pa. 19486 
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pM IE M E O 3 reasons why 
- this rl net-voluwe audio-visual package 
E. © CAN be AN iMpORTANT Tool 
IN YOUR everyday practice: 


'* beautiful full-color and black-and-white 
«slides 

. comprehensive corresponding cassette tapes. 
e authoritative monograph summaries with 


references for additional readings 
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A lide tape p presentation of f the Retinal Vascular Center, Wilmer Institute 


New: slum] THE OCULAR FUNDUS iN 
NEURO.OPHTHALMOLOGIC DIAGNOSIS, By 

‘Neil. R. Miller, M.D. and. Stvart.L. Fine, M.D. De 
bon 1977" Approx. 96 pages, 634" x 194 c e 
2 ninety-minute and sixty-minute cassettes, and 100 
35-mm slides. Price $150. 00 : , | 


ia LEE hé. Neuro- "phhclnelogy Volume 1l! RETINAL V ASCULAR DISORDERS: 
it ‘Wilmer Institute. | - P T i Diagnosis and Management. By Stuart L. Fine, 
Lou n pis D.; Amall Patz, M.D. ; and David H. Orth, M.D. 


-ons : 1976, 86 pages. NA x 104" 4 one-hour eae. 
pect consideration. | Why not join your | many part ` Seftes, ond 100 35-mm sl ides. Price, $137. 50. 
agues in a totally unique learning experience — | 


‘and hear Si gts: and | Sounds in A Volume I! DISEASES OF THE MACULA. By Arnall 
rsthand, Xue woe . 70 ce Patz, M.D.; Stuart L. Fine, M.D.; and David. H. 

a "A | aE Orth, M.D. 1976, 68 pages 634" X iga", 2 
one-hout cassettes, cand» 100 35-mm slides. Price 
$13/2:50. E 












^... To order your on-approval copies, simply call (800) 325-41 7, ext. 10. 


,; ABOHS 














complete unedited transcripts of 


the Joint Meeting of the American Intra-Ocular Implant Socal 
| and the International Intraocular Implant. Club — October 197 


Many innovative and exciting techniques: as well. as superbly 
documented results of intraocular lens implantation were | 
^ . presented at the three-day meeting of the American | ntra-Ocular 
c implant Society and the International intraocular Implant Club. - 
—.— This meeting was held at the Century Plaza Hotel in Los Angeles ; 
. October 1 & 2 and the Las Vegas Hilton Hotel in Las. Vegas 
October 5, 1976. Stimulating symposia were presented during — 
this meeting as well as presentations. by iene implant. | 
- Surgeons throughout the world. : 


E rhe. demand ‘bee the complete manuscript of rg "n 


limited quantities to members of this Society for $1 00 — 
- and non-members. for $1 50 in a set of * TE minute. : 
p cassettes. : : 















"Chicago Ophthalmological $ i "e d oy 


announces 


. The Thirtieth Annual - 


Clinical Conference - 
Friday & Saturday, May 26- 27, 1978 
The Drake Hotel, Chicago, Minois 


PRELIMINARY PRO on RA AM Ww | A B 
PARTICIPANTS - 


John Chandler, M.D., Kirland, Washington a 
James Elliott, M.D., Nashville, Tennessee 
H. Dunbar Hoskins, Jr., M.D., San Francisco, California 
Jerry Donin, M.D., Pomona, California | 
Professor W. S. Foulds, Glasgow, Scotland — 
Roberta L. Meyers, M.D., Los Angeles, California d 
< Whitney Sampson, M.D., Houston, Texas 





RE The Thirty-Fourth Annual Gifford Memorial Letiu 

eb. fü v Dr. Frederick Blodi, M.D., lowa City, lowa « Friday, May 26, 1978 
Registrar: Mrs. Arlyne R. Schulz 

1206 Oakwood Drive» cdi lllinois 60050 * Phone: 815-385-3329 
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Springs. West Virginia for hotel. 


“its just. one of 


Zw 
E, | “the specialties we - 
A 1 to 


offer exclusively 


B to o ophthalmology. E 


w WATE SPRUCE BOULEVARD / ROCHESTER, NV N. Y: T3525; Hi 8 461 -3686 


Onesie New orc State, sal foil free (800) 828: 5058 


. CLINICAL FELLOWSHIP’ 


Tuo GM F 
PHA (CO-EMULSIFICATION 
| INTRAOCULAR LENSES - 


FOURTH CONSECUTIVE YEAR 


Taking applications n now | 
for Ju y. 1978 . z 


(for details write. or call 


AM R. KLINE, JR, M.D. 
04.1 Red Bank Ave. 
| = Woodbury, N. J. 08096 


| Phone: 609.845-3546 


New latest model fine ae 


Phoraptors - on 


F is Chairs & Stands 
| Slit Lamps 
 Lensmeters 


. Trial sets & frames 
Magnifiers 
Eyeglass frames 
| Other instruments etc. 


(Fine service since 1962) 


Write or call: . NATIONAL PUBLI ICATIONS 
| ; Box4? | E 
Forest Grove, Oregon: 9716. 
| 503- 357-5713 f NS 
5 oe & an ER Wed. or r Sat. 
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Protection against the risk of contam- - 








ination, and possible infection, inher- +s 


ves 





ent in the use of sodium fluorescein ^ 
solutions—one good reason for prés 
ferring sterile, individually wrapped, - 
disposable FLUOR-I-STRIP-A.T. | 

Other good reasons: FLUOR- 
STRIP-A.T. is convenient and easy-to ` 
use. With FLUOR-I-STRIP-A.T., you = 











ae 


can control contact time, thus ~ 
obtaining just the right amount of > 
fluorescein needed. There's little: > 
chance of excess fluorescein to stain 

face or clothing, and the waterproof. *. 
grip prevents staining your fingers. . , 


PRIMA 





2s 











XS 


M m tta t e AES Rr AD tn 


4 o 2t Easy to use: simp y retract > 
| the upper lid, apply the dry orange 
| bulbar conjunctiva at the temporal. 
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LUOR-I-STRII 
. | (sodium fluorescein, 


| | STERILE 
| OPHTHALMIC 
PPLICATORS 


Specially prepared applicators impreg- -> 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048-—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 
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CHOYCE MARK T7 
, INTRAOCULAR LENS IMPLANT COURSE 


1978, December 6- 7, 1978. 


Pia To BE HELD IN LOS ANGELES, CALIFORNIA 
-INE STAUCTORS F FOR THE > hee WILL BE: 


e "ades. California, 90027, 7 Telephone ( (213) 663- 3221.. 


pe and Satori M May E and 6. 1978. át ducis q 


x Guest Spea akers Ps 
"Frederick C. FBlodi, MD 
Loren Zimmerman, M. D. 





7 Ay mposium Chairmen - 
. Brian J. Curtin, M.D. 
Arnold I. Turtz, M; D. 





The inday program will cover anterior segment microsurgery, LE 
specialized cataract techniques (phacoemulsification, pse udophakos - 
implantation), vitreous surgery, photocoagulation, plastic surgery: i 
glaucoma, ocular motility and miscellaneous subjects. etd 


Registration. limited. 


14 credit hours in Citegoiy. , 


Certification n Fo 









1 of Physicians' Recogni on a ake mE is 
Award of the American R 


Medical Association s —from Department Head, | 


BB write for E to: 

|] William F. Regan, IN aged T 
- Registrar DM 
a 421 Huguenot Street E 
New bo N Y 10801 











. CORPORATION. 


11707 WEST EXPOSITION / LOS ANGELES, CALIFORNIA 90064 / 213-477-2981 
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Ánnotücement of the 
. EIGHTEENTH ANNUAL INSTRUCTIONAL COURSE IN - 
| CONTACT LENS FITTING BY THE OPHTHALMOLOGIST. 
an March 9-10-11, es NEN ORLEANS. 


THE RUDOLPH ELLENDER. MEDICAL FOUNDATION - 
^t AMA “approved as Continuing Medical Edu cation program. f t | 
-o (Twenty Hours Credit in GREY Hn lien 



















" Place: Parent Hotel, New: Orleans 








; MD. ‘Rochester, New York. ROBERT £ AZAR, M.D. : 
E ARONET Tot e. OLIVER H 






| JOINT COMMISSION ON ALLIED HEALTH. PERSONNEL 
IN OPHTHALMOLOGY — 

RE S 1575 University Avenue 
St. Paul, Minnesota 55104. 






i JCAHPO c does not t discriminate on the basis of race, color, nationality, or ethnic corgin: E 











fyclo'd deviations. 





RED maus - EQUI 
SP. O. Box 71 * Morte Grove, 











































: opht » Appi jon of cont: ! 
Bescan XE for the practicing € E 
eveloped atthe anhattan Eve, | ar & Throat Hospital E. 





-Facul 

$ por m R. Bronson H, M. Bi 

~~ Yale L: Fisher, M.D. 

so Edwin Trayner, M.D. 

*. Wiliam Regan, M.D. 

c James Schutz, M.D. 

^. Mr. Norman Pickerng - 

07M William S. Fares 02 eunt Pisngi 

For. information write: Yale E Fisher, MI D: , Ultrasound | 

<. Clinic c/o Manhattan Eye, Ear & Throat Hospital, 210 
E Fast 6n Street, New York, N New. York, 39083. 









i rists. partial maa of ocular: “muscles, high phorias, and be E, 


lente, fyecwra Thro roak Hospital f E IE" 


future infections. 


sensitizer j 


— Hterature available 
TE Professional Services Dept: PME: 


.. Each cc. contains: Aerosporin* brand 

oo Polymyxin B Sulfate 5.000 Units. neomycin 

guste, 2. 5 Mp (equivalent to t. 75 mg neo- 
ramicidin 0.025 r 






y CORP. il 4 Pr E 
ul. 60053 | | | 


ee INDICATIONS: for the’ éhoditerm treatment 

of superficial E 
 * caused by organisms SHsaentibie to one of 
-omore of the antibiotics. — ane 

— CONTRAI NDICATIONS: _ 
. Contraindicated in 
shown. sens iy 


external ocular. infections 















anat 1 “par 
streptomycin, nd possibly gentamicin. 








. ADVERSE REACTIONS: | 
. Neomycin is-á not uncommon. cuténeous oa. 
jes in the. current literature - 
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North Carolina : 770% 
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3851 WASHINGTON AVENUE, sr. Louis. MO 631 Om PHONE: Lr 533.1760 
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ASIA. PACIFIC ACADEMY OF OPHTHALMOLOGY 
WILLIAM J. HOLMES, M.D. ENT 


-Followed by the . 


XIE INTERNATIONAL conaress E! 
OF OPHTHALMOLOGY | m 


Kyoto, Japan - — - May 14-20, 










he NO STRETCH Method of 
Contact Lens Removal. f 


























P So. nds s0. far superior to the manual 
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of. cup and a gentle touch | to the lens does. it 
a pombe: with _sareying. case, m 


















Space i is limited, but still available, also or el (Available from vour contact lens laboratory 
ini "Post. Congress. A Around. the. IM Circle Pa- $ $ OU "DU hg : : à : 


= Orient 1 tours. 











8004 Zurich, Switzerland 







 Stauffacherstrasse. 5, 













“Erika Salisbury, Manager 
Cari Erdman: Travel /— > 
841 Bishop St. 5. 1054 


^ ph (808) 536- 62307 


DMV Conta Lens ( Company: 
t Box : 3 Il anesville,, Ohio 43701 H 
“Phone: (614) ASE: FE - 


















Announcementof 





h the Annual DermatoCryosurgical Seminar and to be. ptoceeded [March 911 5 d 
nal Course in Contact Lens Fitting mw the ' Ophthaimologist ae followed by the st Ud 
gery P agram, V aona 13, bcn dent | IN EI 







.(Tobe presented i in 
978] by the 18th Ar 
Annual American pn je of Cr 













ow RUDOLPH ELLENDER ME MEDICAL FOUNDATION - 
Co ‘A se Continuing n Medical. Education. Program (8 hours Credit toward. Physician's 8 Recognition Award 
Ü eee | p LES T 














: “Saturday: Marc h " 1978 and Sunday, March 12, 1978 
2:00 til 6:00 p. sen a aia ‘00a. m. til noon): 


















- john D. ; Bullo k CM 
Miles H: Friedlande 
Richard J. Hesse, 1 
Setrag A. Zacarian, 


i : For further information contact 
~~ Jos. A. Baldone, p 
Roof, Delta Towers, 1732 Canal: 
New Orleans, 70112 USA: ~ ^ Usually tours of the French : p 
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To achieve the stature necessary to The demand on us to make either 
Stand behind a slogan has taken over 20 one or one thousand optical components to a 
years experience. Experience not only in rigid and exacting tolerance for use in either 
dealing with the anatomical environment of of the two most sophisticated environments 
the human eye, but with those environments known to man Is met with the same experience 
that subject our lenses to rigors of NASA and dedication by a group of individuals with 
testing for outer space applications. the training to provide you with a product that 
excels in all aspects of its application. 








The Precision vade People 


695 West Terrace Drive, San Dimas, California 91773 
Telephone Toll Free: 800/854-1761 In California Call Collect: 714/599-8347 


©copyright 1977 lolab Corporatign 
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2,899 clear illustrations 
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. 967 tables anc figures - 
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= annual revision service 


+ separate computerized index, © 
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Thursday, May 18: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 
| x | Friday, May 19: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction - 













de. Satérday, May 20: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 
NAE du m. "N: Cousins; M. Du 


ilar | Baras: C. Baerman; G. Baum; d. Bergmann; V. Boniuk; A: ‘Cobu 
1 feo M. Gulbor; P: Guibor; S Dec T. noy le; A. Ed Pi dip) H mes 





| sur less ca i 


a — : Ms. Tamkin, c/o Dr. Pierre Guibor 
e620: Park Avenue, New York, NY 10021 
ee (212) 7344010 ^ | 






























a Aprite, 7, &8, 1978 a bd | “Sete 889, 19 8 
| Asan organization accredited for. continuing: medical education, the A. Webb Rober 'ontinuing Educati 


. the Baylor University Medical Center, certifies that this continuing Medical ed 
m Sep hours i in Ca egoty 1 of tne: Physicians Recognition Award of the Amerie 









ah M.D D. 


Ron Barnet, M.D. | : 
i Fon eer Ld 


A E (^. Sun City, Arizona 1 
| Richord Binkhorst, / M. D. i MEE. Dick Kratz, M.D. - 
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"s Basie Information, Live Surgery, Intra Capsular with Lens, Extra Capsular with Lens, Ail Popular Lens Types, Practice * 
"Surgery (with microscopes), Complications and Advanced Techniques. 


e {For information and registration contact Barbara aiio Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
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IODIDE 





young child need not necessary i Jollowed in the 

trauma of surgery or the inconvenience and problems 

associated with wearing and caring for prescription 

lenses. The agent frequently used in the diagnosis of the 

condition is the same agent that can be used to correct 

accommodative: factor without i inconvenience to 
oung patient. ; 


r osis one drop of PH OSPHOLINE IODIDE 
i ily in each eye prior to retiring, for 
| wil ed to determine if there i isan 



















factor yo me discit use rof PHOS PHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 


IODIDE acte by altering lsh accommodative conver- 





SO that near vision is obtained with less SCCOmiodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
echa ^s piece. | 





. Contraindications: 1. Active uvea! inflammation. 


of increasing angle pock” 


; Precautions: 1. Gonioscopy: ig. recommended prior 
of therapy: : 


_ Cautious 


SOLUTION) - 












BRIEF SUMMARY ie 
(For full prescribing: information, Bee package ; 
PHOSPHOLINE IODIDE? 
(ECHOTHIOPHATE IODIDE FOR OPHTHAL 
PHOSPHOLINE IODIDE is a long-acting chil 
itor for topical use. 
Indications: Glaucoma = Chronic opere angle cate 
Subacute or chronic angle-closure glaucoma alte 
where surgery is refused or contraindicated. Cat o 
secondary types of glaucoma, especially glaucor 1a fe 
Cataract surgery a 
^| AcGommodative esotropia - -Concomitant. esotropia 
significant accommodative component, : 







































2: Most cases of anglè- closure glaucoma, duet 


3. Hypersensitivity i tothe active Of inactive it re 
Warnings: teen Pregnancy: Safe use of antici 
medications during pregnancy has not been estatis 
has the absence. of adverse. effects an the fetus. ea 
tion.of the neonate. bd 

2. Succinylcholine: should. be administered riy 
caution. i at all. priorioor during general ; 
recaiwing anticholmesterase f medi 
respiratory or cardiovascular cal 

| 3. Caution should be obser. 
PHOSPHOLINE ODIDI 
undergoing treatment wit 
tions for, rhyastheni 
etiects. : 





2. Where there is a Quiescent uvetis or a history 
tior; gnticholinesterase ihe dide should be ed be 


2 'ecent myoc 
and other disorders at aay 
fect : 


















Keys 

clinical use of he Sr E 

7. Paradoxical increase in intraocular pressure 
anticholinesterase instillation. This may be allevia! 
ing a'sympathórfimetió mydriatic such as. pheny 
Overdosage: Antidotes are atropine. 2 map 
PROTOPAM* CHLORIDE (pralidoxime. chi 
intravenously, artificial respiration should be 
How Supplied: Four potencies are available. 1.5. 
tor dispensing 0.03% solution: 3.0 mg package for 
solution: 6.25 mg package for 0. 125 Solution 2. 


[sodium hydroxide or pena acid may have been incor 
adjust pH during manufacturing). chorobutanol (onion 
tive), mannitol, boric acid and pesneed sodium phosph 9. 


The Ophthalmos Division 
-AYERST LABORATORIES 
- New York, N.Y. 10017 


MERICAN Hood e | 


it's just one of the specialties we 
after exclusivel y! to pphthal mology. 


: ibe WATE SPRUCE BOLLEVAROTR CHESTER, NY. f 
, ue taide, a New Yorke Grate, odit roe 1800) 828-5058. 


SALT LAKE HILTON HOTEL | 
SALT LAKE CITY, UTAH. 


i. FACULTY MR 
.. PAUL R. LICHTER, MD. o STEVEN M. 4. PODOS, MD. 
ANN ARBOR, MICH. . - NEW YORK CITY, N.Y. 
MICHAEL S. KOTTLER, M.D. HENRY J. L, VAND 

SALT LAKE CITY, UTAH SALT LAKE: TY. UTAH 


This. — rivi: concentrate on the practical aspects of tha. 
Tc. M pea? covered | anagement will 


- Physicians may obtain B hours of Categ 
js Medical Education credit fot att nding this € 


F Registrati i fee is $75.00 for practitioners, and $50.00 tor 
d residents: Upor. ‘application from their Department: Head. 
| ^ Mailregistration fee, payable to “University of Utah" to Mrs. Po E 
- Jean Florence. Division of Ophthalmol ogy: University Medi- «po {t 
l ake hotel reserva- | 
— tions directly with Salt Lake Hilton Hotel, 150.W. 500 So... 


cal Center, Salt Lake City, Utah, 84132. 
| Salt Lake City, Utah, 84101. Early registration and hotel res- 


ervations are advised, March is the height of ski season in 
tah. i 


r aa 461-3680 


A PLASTIC SUNGLASS IN A VERSATILE, PRAC- 
TICAL DESIGN THAT PROVIDES EXCELLENT 
TOTAL LIGHT one an CONTROL 


. NoIR. 
SUNGLASSES i 


Appreciated by contact lens wearers. post op cataract pa. 
tients, winter/summer sports Vanthutasts. and automobile 
drivers. 


Versatile, Practical Design 
May be worn over ophthalmic spectacles. (even. cataract) 


or alone. Sue shielding temples | keep out extraneous 
hight and wind. 


Total Light. Spectrum Contr - 

NoIR sunglasses use a complex system of: absorbers: to 
control the total hight spectrum. Ultraviolet. Tight i$ com- 
pieteiy. absorbed. Near infrared, light transmission levels . 
are kept well below the- levels of visible light. Visible : 


l light transmission is tevet . higher than 19%  .. and © 
| 48 available ín Jevels as low. as 2%. of visible fight in the 
oP more expensive models. | i 
] |. Biscomfortand: fatigue are ‘greatly. er of eliminated 

by keeping ‘the total. amount et. p energy absorbed by 


the eye. at à vety iow. level. 


i; Suggested ‘Retail 


12, Model 101 pr Aud Model 402 ir green) 


de. $40 $50 | Model 107 (dark amber), Mode! 108 dark grey. 


ind Model. 109. (dark green. 


: (ONES LI available ih a true grey ctor. Piano only. 


/. . MEDICAL PRODUCTS DIV., 
Recreational innovations Co. 


P.O. Box cee Dept 15B * Sali ine, “oe SARIEN 


813) 763,5565. | 


" Bye rtr 


Depend o e the Services of a 


Downtown - Office 
Allied Arts Buildings 


Tate Spiings Office 
2010 fate Springs Road 


REGISTERED OPTICIANS 


WE Do NOT PRESCRIBE GLASSES—WE MAKE THEM 


































and The New: Kelman Ane 
| Chamber IOL 


Unde i the direct : t supervision of 
CURRICULUM: E | 
.8:30-9:30am - 


41:00-12 Noon 


E 00-5: 00 pm E 








COST: $1 85. 00 


‘Video Cassette on. 
technique. Optional. 






‘aie ENROLL! 


New Mira ew York 4 10022. 








: cu 1 | 480 East 58 Se 
i ue 11 “New York, New York 10022 


or call (24 2) 838-9244 
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An A. M. A. 40-hour accredited curse d 
for continuing medical education | . 
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AOLELE 


Means a B-Scan "moving picture" of the 
eye that closes the. link between hand- 
P Mi orientation, eye movements, and the 
displayed image. An infinite Tomographic 
view is created that demonstrates subtle 
movements of vitreous pathology. No "n DEMENS 
other scanner offers 30 scans/second ug Means you can. 
Real Time. Start with the SyS- 
| tem that meets 
your present 
needs and expand. . 
later. All ultrasoni ic. k 
diagnostic modes are a available inc 
one compatible line. No one else = 
| can give you this versatility. : 


oe comparative tissue recognitio 
in shades of gray. Ultrascan provides 
the most comprehensive display of ti 
structure available in B-Scan imagi Ho 
today. Dense, well-organized tissue 
(sclera) is white. diffuse tissue 

(hem orrhage) i iS gray, sonolucent 
tissue (vitreous) is blac 


The XEI means unniatcheu! accuracy I 
LO.L. strength determination. The only 
system offeri ing maximum stored memory 
and automatic lens thickness compensa- — 
tion, the XEl is available as a portable unit. 
or as an economical expansion: to your — 
Unfascan Systems, mfg. by | diagnosti c equipmen Me 
= Xenotec. LTD, Frederi ck, Md. 


developed b 
Dr. Steve Charles, M.D.. Memphis. Tennessee 
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"April 14,15, 1978. 
The Faculty includes: 


ee |. From Russia - 
| |." i^ Professor Akad: Nesterov . 
From West Germany 
: Klaus Hellmann, M.D. 
. From United States 
| Kenneth Richardson. 
George Um Spaeth, M.D. 


E anid other members of the i Glaucoma. Service Staff of the: Wills Eye Hospital, . 


. .The cost will be $175. ($50. 00 for residents with accompanying letter from Deparment Chief), 
. which includes course and meals... : 


s For information please o contact: Kenneth Benjamin, M. D. gi. o vr Pu E Tu 
| "n _ M19 Spruce Street. a E IM ^ 
Philadelphia, Pennsylvania 19102 E ous E 

(215) 546-2412 . CA MEO er. i 
| Sponsored by Tho nas Jefferson University. and the Pennsylvania Academy of Ophthalmol- 
laryngology. =; : 
PN ted for doninüing à medical éducation, the Wills Eye Hospital-Jef- 
ege certifies that this continuing medical education: offering meets the 
urs in Giategery 1of the Panetta s Recognition Award of the American 
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| March 11 1978 — Cataract surge yan 1 ular Lens. | M vES 
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Enrollment Fee — M5200. 00 (Limit — 15 participants) - 
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POEET l —MÓÀ EUN ee Date .. 
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“= | check will be returned.. | | | - 

m. | indi : ES 
7 Please mak ck | yati r JULES STEIN EYE INSTITUTE iaa d 
... Attenti estwood Plaza Los Angel 
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| Allen Lorg nette Pinhole Occluder Worth Four Dot Near Test No. 250. 
2 ‘Trotter Motified No. 200 Lightweight, chrome or stainless steel Worth — 
. Held by patient — leaves your hands free! For any flashlight with the new 1.59mm (1/167) dots for .— 
. age. Even children catch on quickly. Very difficult | greater accuracy at near. Operates on 2 “O” 
.. for patient to "cheat" when using. Attached g —tenes m in T wt hanging hook. 
` multi e pinhole flips: down: ily. Made ofhigh — MU | T. 
impact, black! cli Virtually indestructible 
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NU ne Stark, Registrar. 
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ONSU your local dealer for our uncompromising eco- 
. nomical alternative: the Topcon . ‘spheric Lens system. 






















3 |... A New World of Precision Optics. ME 
. Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 076952 




















: AMERICAN JOURNAL OF OPHTHALMO! 


VOLUME 85 








JANUARY, 1978 


CIN | DRUSEN. OF THE OPTIC D DISK A} 


RRA ANT AXO PLASMIC 


From be Donde. ot Ophthalmology, Pacific 
Medical Center, 
sented before the 82nd annual meeting of the Ameri- 
. can Academy of Ophthalmology and Otolaryngolo- 
" g, Dallas, Texas, Oct. 6, 1977. 

- Reprint requests to. William H. ‘Spencer, M.D., 
| “Department. of Ophthalmology, Pacific Medical 
~~ Center, 2340 Clay St., San Francisco, CA 94115. 


ical glistening structures that vary. 
San Francisco, California. Pre- E g 


n that ae ne 
lic d ernes to de i 








bo lis cous mimi a ah, qon pip or pes E 
color, and eventually yellow-white spher- 


number and size become visible. Initial 
ly, one can detect these structures at 
margin of the elevation beneatl v the st 
face and can see them best by indirect. 
illumination. In adult life, the disk sure 
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Fig. 1 (Spencer). Familial drusen of the disk. Top left, Mother. Top right and bottom left and right, Three 
children. All of the disks lack physiologic cups. The drusen are more apparent in the mother. 





face appears studded with refractile 
bodies, particularly near the margins. 

Associated visual field defects include 
generalized depression, relative arcuate 
scotomas, enlargement of the blind spot, 
and concentric constriction. Eves we 
have observed ophthalmoscopically for 
many years have exhibited slowly pro- 
gressive atrophy of the nerve fiber layer. 
Several reports even described blindness 
associated with drusen.5”7 

The visual field defect 
























do not corre- 





spond to the position of the drusen; this 
has puzzled many. Drusen may be limited 
to one quadrant of the disk, vet the visual 
field shows concentric contraction and 
depression in all quadrants and the nerve 
fiber layer exhibits diffuse thinning as 
well. 

One often sees anomalous branching of 
the major disk vessels in patients with 
drusen, as well as in family members with 
congenitally full disks.2° Occasionally, as 
the drusen evolve, intercurrent acute vas- 
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. cular events such as hemorrhage may take 
place.9-! These may take the form of 
splinter hemorrhages of the disk, vitre- 

. ous, Or subretinal hemorrhages. 

" Some. studies report an. abnormally 

small diameter of the nerve head.&* We 
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ir fundus photograph files 
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tion of the disk occur in the photographs. 


: Bodies “overkip its margin. d 
8, our impression. is that the m 
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d to corroborate. this finding by 


d the BBC of the a 


oea! the n ringi is often dif- | 


its ; with TR pig- | 
( rent location. and 


e superficial reti- | log 
sk diameter ap. I ve 
dts appearance in | magnifi 











the familial group, the disk is not elev 
ed. The disk tissue has a “waxy yellox 
appearance and the lamina cribrosa 
often concealed. The parapapillary dr 
sen overlie blood vessels and do not 4 
large, even when observed. overa nun 
of years (Fig. 3k us Puoi eg 
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Fig. 2 (Spencer). Parapapillary drusen in retinitis pigmentosa. The diosa are due 'ated off the disks m rg ime 
- "Indi in the superficial retina. Left, Right eve; and right, left eve of a 40-year -old man. | 
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F ig. 3 (Spencer). Par 


apapillary drusen in retinitis pigmentosa. The drusen have not changed in appearanc 
` Between 1965 (left) and 1977 (right) (From Robertson, D. | 
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ay 
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Fig. 4 (Spencer). Histologic appearance of typical 
drusen. Top left, Early drusen near disk edge. 
right, Moderately advanced drusen. Bottom right, 

. Laminated globular calcified structures (hematoxy- 
lin and eosin; top left, x4; top right, «2.5; bottom 
right, x82). 

























| valuable 1 i 
about dru: 
¿for nerve 


uncertain.) : "We o Gollecdon: of 
dots assumed to be mitochondria i in thick- 
ened prelaminar axons in some sections, 





bility of staining artifact prevent accurate 
interpretation. Calcified drusen also con- 








“but the limits of resolution and the possi- 











tain dense collections of black dots, b 
this appears to be an affinity of the sta 
for calcium rather than mitochondria. V 
have not identified noncalcified depo 

in the prelaminar tissue, which.migh : 
construed as the precalcified precur: 
of drusen. In. this "Fic drusep. of 
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1 cr ganelles à ad otiia, 


substances important in physiologic - 


functions of the cell are transported along - 
- the axon at different rates of speed. Some - 


substances move from the cell body to- 
ward the axon terminal (orthograde), 
while other substances are transported . 
toward the cell body (retrograde). In slow . 
orthograde transport, which has been lik- . 
ened to the flow of lava moving at 1 to 2 | 
mm/day, much of the bulk of proteih and 
other macromolecules and organelles are 








Fig. 6 (Spencer). Prelaminar focal amorphou: 
hematoxylin and eosin, x40; right, PAS, x40). 
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utilized along the way, so that only a 
small portion reaches the axon terminal. 









Slow transport can be chronically 
. blocked without arresting axonal conduc- 
tivitv. 


On the other hand, fast orthograde 
transport moving at approximately 400 
mm/day utilizes microtubules and neuro- 
filaments to carry materials destined for 
-— the Aon terminal and depends on oxida- 
^. tive metabolism. With various pharmaco- 
logic agents and physical factors one can 
block fast orthograde transport to study 




















deposits (arrows) in nerve fibers near drusen (left, 





types of neuropathies. By using mild to 
moderate elevation of intraocular pres- 
sure in monkeys, investigators have 
slocked both slow and rapid axonal trans 
port.!1919 Ultrastructurally, the blockage 
occurs at the lamina cribrosa with striking 
distension of axons and pronounced ac- 
cumulation of mitochondria and other 
axoplasmic particles (Fig. 8). Similar 
blockage of slow and rapid axonal trans- 
port at the lamina cribosa was produced 
by elevating pressure in the optic nerve 
vaginal sheaths?®; and, by lowering intra- 














` Fig. 7 (Spencer). Drusen of the disk. Electron micrograph of optic nerve head in region of lamina retinalis. 
Left, The axons show varying degrees of degenerative changes. Right, An enlarged axon in form of a cytoid 
body showing filamentous background and containing laminated bodies (black and white arrows) and dense 
bodies (black arrows) in the axoplasm (left, x 4,000; right, x 20,000) (From Tso, M.O.M.. 
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In this regard, it is important t 
drusen of the disk are first observed c 
cally at the margins of the disk and. h 
pathologically at the same location. 
In studying mice retinas with heredi 
tary degeneration of the visual recep: 
cells a condition, akin to human retini i 














ae knows to prune 
asmic transport such: 
g as papil nlarging melanocy- 
toma. : & P 
Drusen for nerve fibers anterior d 
- to the lamina cribrosa. This is the site of | 
the. striking acc umulation. of intra-axonal | 
material now: recognized to occur in. all. 
| inc : E forms of disk edema.?9. F urthermore, dru- 
: marked dnd salig a and oele: sen initially develop at the disk edge 
tions of | tracer in this location. They pos- where profound axonal swelling first. iu 
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- severel y 








tulated: 7 E curs in disk edema. — 
Bruch's N E act as a constricting ^ [n the familial neuropathy judi g to 
«+ mechanical barrier to axoplasmic transport, es- drusen, we postulate that the norm: al 


pecially if obstruction in deeper layers of the t 
v nerve head w ithir the rigid scleral canal is physiologic damming of orthogradé axo- 


present. plasmic flow anterior to the lamina cri- 














E | brosa? is aggravated by local factors. We 
E suggest that one factor is the abnormally 
. narrow aperture of the scleral canal. The 
accumulation of axoplasm as well as ax- 
onal swellings within this crowded space 
may account for the characteristic full, 
_+yellow-white appearance of the disk. The 
result may be nothing more than a struc- 
turally full disk composed of axons that 
-are expanded, but not beyond the physio- 
R logic limits for long-term survival. Such 
+ structurally full disks are frequently 
"found in members of families with dru- 
sen. But when this process exceeds these 
survival limits, degenerative changes 
begin which, in the course of many years, 
cause axonal death. By contrast, similar 















many months with chronic atrophic pap- 
iledema. . | 
Seitz? suggested det axonal interrup- 
tion must precede calcification, which 
. deposits in inspissated accumulations of 
-axoplasmic material at the: proximal edge 
of the interruption. Alternatively, stagnat- 
— ed material within uninterrupted axons 
may, undergo calcification after it has 
; | passed a critical physical chemical state. 
Either supposition accounts for the ab- 
‘sence of calcification early in life when 














Both explanations also support the well- 
documented clinical observation that pro- 
. gressive calcium deposition occurs con- 
currently with diffuse retinal nerve fiber 
laver atrophy in later life. - 
= We agree with Seitz that drusen of the 
disk are the end result of axonal deteriora- 
tion. This proposal contradicts the com- 
monly held concept that localized drusen 
form because of extra-axonal causes and 
then encroach upon axons to cause their 
degeneration. 
For many years gahthalmologis have 
- recognized anomalous branching and tor- 
"^.  tuosity of retinal vessels in patients with 
|; — drusén of the optic nerve head and in 
such patients’ family members.*? We pre- 
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sume these relate primarily to develop- 
mental processes associated with the 
small scleral canal and disk, and that 
additional modifications of the vascular 
pattern may occur as the drusen accumu- 
late and enlarge. We have found no evi- 
dence to support the recently proposed 
hypothesis?’ that transudative vasculopa- 
thy is the primary cause of drusen. 

. By contrast, in eyes with retinitis pig- 
mentosa, the optic nerve head characteris- 
tically appears waxy yellow and flat, and 


Fig. 9 (Spencer). Drusen of the disk in retinitis 
pigmentosa. Calcified structures are located in the * 
prelaminar disk tissue and in the superficial para- 
papillary nerve fiber laver (left, hematoxylin and 
eosin, x2.5; right, x25) (From Cogan, D. G.?7), 
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cealed lamina cribrosa may be caused b 
stagnation of axoplasmic flow, which is 
initiated at the cell body rather than in the 
lamina cribrosa. The stagnation may 
sult from reduced neural input from sec 
ond order neurons. When drusen devel¢ 
in patients with retinitis pigmento: sa, th 
may also form in the superficial peripapi 
lary nerve fiber layer, obscuring underl 
ing vessels (Fig. 9). Their evolution i 
perplexing; once formed in this location 
they do not seem to change in size. 
Papilledema causes chronic blockage 
of axoplasmic transport at the optic nerve: 
head. In chronic atrophic papilledema, 
the disk appears yellow-white and focal s 
arala of glisteritug drusen-like bod. .- accumulations of drusen- -like bodies may. 
ies lie in the superficial aspect of ie swollen disk become visible (Fig. 10). Their similarity . 
n | e underly to drusen may lead to diagnostic error.29 
However, in chronic atrophic papillede 
ma, the yellow-y tite structures may rep- 
resent aggregates x focal axonal SW elling 
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cranial pressure i is: siélieved or the ATO 
advances (mig: ane vie aia E 











scopic pice ye the disk nd. con- 





Fig. 11 (Spencer). Chronic atrophic papilledema. Preoperative (left) and postoperative (right) photographs 
|. of disk show disappearance of drusen-like bodies after relief of elevated intracranial pressure. The bodies 
were initially thought to represent drusen (From Okun, E.2%). 





Melanocytomas of the optic nerve head, 
"particularly those which are enlarging, 
may compress adjacent optic nerve head 
axons and produce a yellow-white eleva- 
tion similar to that in drusen of the disk 
and papilledema (Fig. 12). Visual field 
loss may occur. Histologic examination of 
the disk in eyes enucleated because the 
-tumor is considered a malignant melano- 
ma reveals collections oi 
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Fig. 12 (Spencer). Melanocytoma of optic ners 
and produced a vellow white ele 
1976 (From Cleasby, G.). 
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adjacent to the tumor that we believe to be 
the anatomic substrate of the elevation 
(Fig. 13). To our knowledge, calcification 
has not been seen in a case of melanocyto- 
ma of the nerve head, possibly because 
axonal interruption is a rare event; how- 
ever, vascular abnormalities and peripd- 
pillary, as well as disk, hemorrhages have 
een observed. In each condition—dru- 
sen, chronic papilledema, and enlarging 

















sed the disk tissue 





nlarging tumor has compres 
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SUMMARY , 
We believe axoplasmte t transport altera- 





è c aao 
Bd may ime selatedto the presence 
of a genetically determined, small, 
crowded optic nerve head. We believe 
these congenitally elevated nerve heads 
evolve over a period of many years 
through stages of atrophy and drusen 
formation. Vascular malformations in the 
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the: d purior in i‘. 
the drusen may be 









EE AUR by the sanglion nm 


Chronie alterations in axonal transport 
from any cause produce 


aggregates of 
swollen nerve fibers. These give a 
vellow-white appearance to the disk tis- 
sue and account for the yellow, filled-in 
appearance of the disk in patients with 
drusen, chronic atrophic papilledema, 
melanocytomas, and, in part, for the waxy 
vellow appearance of the disk in retinitis 
pigmentosa. 
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RESULTS OF INTRAOCULAR LENS ` 


IMPLANT SURGERY 


' "THE THIRD BINKHORST MEDAL LECTURE  : 


NORMAN S. JAFFE, M.D. ae 4 
Miami Beach, Florida > à 


Appropriately, this. lecture honors the 
man who revived intraocular lens implant 
surgery 20 years ago, Cornelius Bink- 
horst. It was once said of him: “His skill 
is only exceeded by his integrity." ! Scien- 
tific integrity remains the most urgent 
need to insure an orderly, sequential 
growth of intraocular lens implant sür- 


gery. 


Intraocular implant lens surgery has: 


generated controversy. This controversy 
persists partly because of insufficient data 
documenting advantages and risks of the 
procedure. This report summarizes thé 
results of ten years’ experience with more 
than 2,000 intraocular lens implantations. 
Although the surgery and implants used 
in this series may differ widely from those 


used by others, the painstaking dedica- , 


tion to data collection should provide 


beneficial information on the safety and . 


efficacy of lens implantation for both im- 
plant and nonimplant surgeons. 


MATERIAL AND METHODS . ` 


My major experience with intraocular 
lens implant surgery has involved the 
Copeland iris plane implant and the 
Binkhorst implants. The material in this 
study included the first 81 Copeland im- 
plants inserted between February 1968 
and October 1969. After a two-year mora- 
torium on lens implantation, I evaluated 
the next consecutive 81 Copeland im- 


From the Bascom Palmer Eye Institute, Universi- : 


ty of Miami School of. Medicine, Miami, Florida. 
Presented at the Annual Meeting of the American 
Intra-Ocular Implant Society, Oct. 1, 1977, Dallas, 
Texas. 

Reprint requests to Norman S. Jaffe, M.D., 1680 
Meridian Ave., Miami Beach, FL 33139. 


plantations, starting in October 1971. 
Thus, I subdivided 162 consecutive 
Copeland lens implantations into two se- 
ries of 81 each. During the two-year mora- 
torium, the Miami Community Protocol . 


imposed restrictions on Miami lens im- 


plant surgeons, particularly regarding 
minimum age for the surgery, time inter- 
val between surgery on two eyes on the 
same patient, and provisions for excep- 
tions. The indications. for surgery were 
consequently more- conservative in the 
later 81-case series. — .. 

I also studied the first 650 Binkhorst 
implants associated. with intracapsular. 
and extracapsular cataraét extraction. The 
last patient in this séries underwent sur- ' 
gery on April 8, 1977. : 


RESULTS.. 


Copeland implants—With the EN 
ration of Lee Duffner, M.D., I performed 
an analysis, of the first 81 Copeland lenses 
(Series 1) implanted before the 1969 mor- 
atorium and the next consecutive 81 im- 
plantations (Series 2). after the moratori- 
um was lifted in 1971. Duffner performed 
all examinations. The results were^pub- 
lished? and later updated? Series 1 had an 
average follow-up period of slightly more 


than six years, excluding those patients 


dead or lost to follow up (Table 1). The 
corresponding follow-up period for Se- 
ries 2 was slightly less than three years. 
The patients in the later series were older 


(average age, 76.3 years) than those in the 


earlier series (average age, 70.3 years). 
Visual acuity of 6/12 (20/40) or better 
was achieved in 74.1% of the eyes in 
Series 1 and 79.0% in Series 2, includ- 
ing those eyes from which the implant 
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TABLE 1 
PATIENT POPULATION* 


> 
E y 
Arp 
Series | 
" No. of 
' Patients 
‘Dead 18 
Lost to follow up 2. 
Available 61 
Follow-up range 
Mean age (yrs.) 70.3 


7 


* 


*Each series comprised 81 patients. 


was removed (Table 2). Implants were re- | 


moved from ten of 162 eyes (6.2%) in these 
two series. Significantly, this occurred 


. more frequently in the earlier series 


+ 
* 
+ 


(eight of 81; 9.9%) than in the later series 
(two of 81; 2.5%). Six of these ten eyes 
achieved visual acuity of 6/12 (20/40) 


.or better by using an aphakic spectacle 


or a contact lens. Senile macular cho- 
roidal degeneration associated with an 
advanced cataract accounted for failure to 
achieve visual acuity of 6/12 (20/40) in 
15 of 162 eyes (9.3%) (Table 3}. Cystoid 
macular edema was responsible in 12 of 
162 eyes (7.4%). This diagnosis was made 


by ophthalmoscopy and biomicroscopy 


without fluorescein angiography. The.re- 
maining causes occurred less frequently: 
Copeland implants were placed in 13 


eyes of 12 patients in Series 1 who were . 


less than 60 years of age. By the time 
Series 2 began, more rigid criteria for case 
selection were in force in Miami. There- 


jeri e anri mr ev er nnn age tie HS 


Series 9 
Follow-up No. of Follow-u 
(mos) Patients: (mos) 
32 7 13 
48 4 19 
75 73 32 
7-86 1-45 
76.3 


fore, no patients in Series 2 were less tha: 
60 years of age. " 

Five (3896) of the total Copeland im 
plants were removed because of uveiti: 
The time of implant removal for each cas 


. respectively was four weeks, 13 month: 


18 months, 36 months, ànd 48 month 
after operation. 

Of the eight eyes of patients under 6 
years of age with the implant in situ, si 
(75%) had cystoid macular edema, aj 
with visual acuity of less than 6/12 (2€ 
40) 

Four of the five patients who had a 
implant removed had a routine intracap 
sular extraction in the fellow eye. All eye 
had visual acuity of 6/7.5 (20/25) or bet 
ter, Three of the six eyes with cystoi 
macular edema had a routine intracapsu 
lar cataract extraction in the fellow ey« 
None developed cystoid macular edema 

The reason for the unsatisfactory re 
sults in patients under 60 years of age i 


TABLE 2 
RESULTS OF VISUAL ACUITY 


Series l  : 
Lens In 
6/6(20/20)—6/12(20/40) 55 
6;15(20/50)—6/60(20/200) 15 
Less than 6/120(20/400) 3 
6/19(20/40) or better 74.1% 





Series 2 
Lens Out Lens In Lens Ov 
5 63 1 
9 13 l 
l 3 0 
79.096 


uw = ^ í : T * : . : Jj M. 
" i 26 
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i TABLE 3 z 
CAUSES OF VÍSUAL ACUITY LESS THAN dra i ` 
nees l Series 2 ` 


A memo NTT ———— 


LensIn Lens Out LensIn Lens Out : 


Senile macular degeneration 
Cystoid macular edema or pucker 
Diabetic maculopathy 

Ischemic optic neuropathy . 
Corneal edema 

I.O.L. membrane 

Glaucoma 

Unknown 


*TO.L. designates intraocular lens. 


uncertain. Since.this has.not been report- 
ed with other types of iris-supported im-. 
plants, it may be peculiar to the Copeland : 


implant. | 
^ After performing neatly 800 Copeland 
implants, I was rot satisfied with them. I 
was disturbed by the cells in the anterior 
chamber, fixed pupils, retrolental mem- 
branes, as well as the high incidence of 
clinically significant cystoid macular ede- 
ma. | 
. Binkhorst 


implants—I returned to 


using the Binkhorst implant in early 


1974: its design had been improved since 
I started using it in 1967. The anterior 
loops of the iris clip implant were short- 


ened and both pairs of loops were bent 


backward at an angle of 10 to 15 degrees. 
Both modifications lessened the risk of 
corneal edema. Additionally, the lens Was 
implanted in a vertical position and a 
transiridectomy suture was used to re- 
duce the incidence of dislocation. The 
iridocapsular lens was, used for extracap- 
sular surgery at first. This two-loop lens 
had platinum-iridium loops. Later the iris 
clip implant was used in both intracapsu- 
lar and extracapsular cases. 

I subjected the Binkhorst implant to an 
intensive clinical evaluation. A relatively 
short-term study of the first 650 Binkhorst 
implants was made. The last case had 
more than a six-month follow-up. There 


COD et EY O_O Y 


Docomon 
L2 C b b DO I4 A 


were 650 - implantations in 630 patients 
(20 bilateral). The patients ranged in age: 
from 56 to 94 years. The mean age was: 


73.96 years. Nearly. 90% of the patients 


were between 65 and 84 years old (Table 


4); 4.8% were less than 65 years and 5.7% 


were more than 84 years of age. 

The type of cataract extraction in this 
series was heavily weighted toward the 
intracapsular technique, which was.used 
in 559 (8696) of the cases. The extracap- 
sular technique was used in 91 (14%), A 

' Visual acuity of 6/12 (20/40) was 


. achieved. in 89.8% of the eyes in this 


series ( (Table 5). Only 1.4% had less than 
6/190 (20/400). Since the age range of the 


TABLE 4 


PATIENT POPULATION ACCORDING 7" “T~ 
TO AGE GROUPS 


Percent of 

Age (yrs) No. Total Cases 
55-59 5 0.8 
60-64 26 4.0 
65-69 125 19.2 
70-74 196 30.2 
75-79 174 26.8 
80-84 , 7 "13.4 
85-89 31 48 
90-94 6 0.9 
Total 650 100.0 
Less than 65 4.8 
65-84 59.5 


Over 84 5.7 


Now, E Percent 
SIS(20715)-36/12(20/40) © B84 ^ 898 
3/15(20/50)—6/94(20/80) 29. 45 
3/30(20/100)-—6/190(20/400) ` ^ 28 ^ |. 43- 
Less than 6/120(20/400) 9° .' l4 


Total | 


^ 


- TABLE 5 
VISUAL ACUITY RESULTS. > 


»atients. was bom 56. to 94 years, it was 
mportant to divide them into five-year: 
ige groups {Table 6). As avec in- É 


à 
P$ 
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, creasing age was associated with | poorer 
visual acuity, especially in the most pop- - 


ulous groups aged 60 to.89 vears. 

The most comnion causes of failure to 
achieve visual acuity of 6/12 (20/40) in 
implant surgery were senile maculàr cho- 
roidal degeneration, cystoid macular ede- 


. ma, and corneal, edema. Senile macular 
-= ‘choroidal degeneration was the cause in 
4.5% of the 650 eyes, cystoid macular 


edenia in 1.4%, and corneal edema in 


.0.996. Other causes were less frequent 


(Table. 7). 
I compared the- vis ual acuity results and 


TAB LE 6 


TAR acurry OF 6/12(20/40) OR BETTER BY AGE GROUPS 


Age (yrs) No. of Patients Percent of Total Cases 


5559 o d . 80.0 
60-64 ^ . 95. .96.2 
65-69 . 117 > 0 7986 
70-4 ^ * 182 |. 7999. 
75-9 , è 18l .' 868 

, 80-84 v. - 76 - ' 874 .- 
85-89. : ^. 23". 7429 : 
9094. 1^. ito 100.0 
Total .. 582 of 650 - 898 ^ - 

TABLE 7 ` 


Senile macular degeneration 
. Cystoid macular edema |. ` 
: Corneal edema ' 


Vein thrombosis > ei 
Retinal detachment ` 
Diabetic maculopathy 


: Secondary membrane — ` 


Macular hole 

Macular pucker 

Ischemic optic neuropathy 
Glaucomatous optic atrophy 
Optic atrophy 


-' Retinitis pigmentosa | 


Amblyopia 
Unknown 
Total 


No. 


: t9 


D Ten 
Ch Ee 69 pud pud eA B RÀ eet BO BO CD Hx OD CO CO 


CAUSES OF VISUAL ACUITY OF. LESS THAN efteig0/40) IN 66 OF 650 CASES 


Percent of 650° Percent of 66 


(045 sc 43.9 
Odd. 
09 '. 
0:6 
0.5 
0.3 
; 0.3 
202 
' 0.2 
0.3 
0.2 
0.2 i 
0.2 
0.5 
0.2 
10.2: 
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to 

o 
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: | TABLE 8 
VISUAL ACUITY OF LESS THAN 6/12(20/40) AFTER LENS IMPLANTATION . 


Causes 


Senile macular degeneration 
Cystoid macular edema 
Corneal edema 
Visual acuity of 6/12(20/40) or better 


the causes of failure to achieve visual 
acuity of 6/12 (20/40) or better in the 
162-case Copeland series and the 650- 
case Binkhorst series (Table 8). Although 
the follow-up period was shorter for the 
Binkhorst series, the visual acuity results 
were much better; 89.8% achieved 6/12 


(20/40) or better visual acuity, as com- ` 


TABLE 9 
BILATERAL IMPLANTS* 


Bilateral Combination] No. 
Copeland - Binkhorst ICCE 18 
Copeland - Binkhorst ECCE 2 
Worst - Binkhorst ICCE 7 
Fyodorov type 1 - Binkhorst ICCE 1 
Binkhorst ICCE - Binkhorst ICCE 15 

- Binkhorst ICCE - Binkhorst ECCE 5 
Binkhorst ECCE - Binkhorst ECCE 2 
Total 50 


- 


*The patient age range was 66 to 91 years; the 
mean age was 77.3. 

HCCE designates intracapsular cataract extrac- 
tion; ECCE, extracapsular cataract extraction. 


TABLE 10 


REASONS FOR IRIDOPLASTY IN 
25 (3.8%) OF 650 CASES 


att 


No. of Cases 


Miotic therapy 11 
Previous peripheral iridectomy 11 
Previous sector iridectomy 2 


Previous iridencleises d = 


* "tos 
5 1 
1 


Copeland Lens (£6) Binkhorst Lens (96) 


15/162 (9.3) 29/680 (4.5) , = 
12/162 (7.4) 9/650 (14) . ^ 
3/162 (1.9) 6/650. (0.9) : 
124/162 (76.5) 584/650 (89.8) 


LN HAL re 


pared to 76.5% in the Copeland series. , 


The incidence of clinically significant 
cystoid macular edema was much lower 
in the Binkhorst series (1.4%) than in the 
Copeland series (7.4%), 

At the time of this report, 50 bilateral 
implants had been performed (Table 9), 
The mean age of these patients was 77.30 
years, as compared to 73.96 years for the 
650-case Binkhorst series. The most fre- 


. quent bilateral combination was a Cope- , 


land implant in one eye and a Binkhorst 


implant in the other eye, both with an ` 


intracapsular- cataract extraction. 
The number of bilateral implants is 
small for such a large series. Although 


a 


650 Binkhorst implants were plac@t™in — 


630 patients, (20 bilateral cases), these 
figures indicate that 22 patients had Bink- 
horst lenses in botli eyes. This discrepan- 
cy exists because two patients had a Bink- 
horst implant placed in the first eye in 
1967. 

—. Some patients required an iridóplà 
in association with the lens implantation. 
This was usually caused by a miotic pupil 
in-eyes being treated for glaucoma or by a 


 miotic pupil in eyes after a peripheral 


iridectomy. A total of 25 eyes (3.8%) re- 
quired an iridoplasty (Table 10). Failure 
to achieve visual acuity of 6/12 (20/40) in 
two of these 25 cases was caused by senile 
macular choroidal degeneration. 

Vitreous disturbance during surgery in 
this series occurred in 49 of the 650 eyes 
(7.5%). Any disruption of the anterior 


E d 


d 


TABLE 11 


. OPERATIVE VITREOUS PROBLEMS 
IN 49 or 650 CASES* 


No.t  Percert 

During ICCE 9/559 1.6 
Dtring ECCE 9/91 9.9 
* Before ICCE 1/559 0.2 
During implantation 17/559 3.0 
Through peripheral iridectomy 8/559 1.4 
Aspiration for bulge 5/559 0.9 

Total 49/650 1.5 


*ICCE designates intracapsular cataract extrac- 


' tion; ECCE, extracapsular cataract extraction. 


TThere were 559 ICCEs and 91 ECCEs. 


. surface of the vitreous, accidental or.in- 
tentional, was included as a vitreous dis- 
turbance (Table 11) The. incidence of 
vitreous loss during the intracapsular cat- 
. aract extraction was 1.6%. It was 9.9% 
with extracapsular extraction. The high 
figure for the latter is attributed to earlv 
experience with the newer automated 
techniques of extracapsular extraction. 
Vitreous disturbance occurred most fre- 


— <fienty during the implantation of the 


pseudophakos. In some instances the vit- 
reous face was ruptured through the pe- 
ripheral iridectomy during the placement 
of the transiridectomy suture. Early in the 
series, aspiration of retrovitreal aqueous 
was performed in some instances because 


-0f vitreous bulge immediately after the 


cataract was extracted. Of these 49 eyes, 
77.6% achieved visual acuity of 6/12 (20/ 
:40) or better, as compared to 89.8% in the 
overall series (Table 12). _ 

Most pioneer lens implant surgeons 
recommend avoiding lens implantation 
when operative loss of vitreous occurs. I 
disagree with this view, provided the sur- 
geon is capable of managing vitreous loss 
according to modern techniques. Once 
operative loss of vitreous has occurred, 
lens implantation does not alter the inci- 
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TABLE 12 : 


CAUSES OF FAILURE TO ACHIEVE VISUAL 
ACUITY OF 6/12(20/40) IN 11 OF 49 EYES 
WITH OPERATIVE VITREOUS PROBLEMS 


Cause No. 

Senile macular degeneration 4 
Cystoid macular edema 9 
Retinal detachment 1 
Corneal edema l 
Diabetic maculopathy Í 
Amblyopia l 
Unknown . H 
Total (22.4%) 11 


dence of postoperative cystoid macular 


edema and retinal detachment. The inci- 
dence of both of these complications in- 
creases whether or not lens implantation 
is performed. 

In this series, there were seven in- 
stances of clinically significant cystoid 
macular edema (visual acuity of less than 
6/12 (20/40)) in the 601 eyes (1.2%) with- 
out an operative disturbance of vitreous. 
Two (4.7%) of the 49 eyes with an opera- 
tive vitreous disturbance had cystoid 
macular edema. ` | 

Additional surgery was required in 44 
of the 650 eyes (6.896). This was mainly 
caused by the development of a secon- 
dary membrane (Table 13). 

Secondary membranes occurred in both 
extracapsular and intracapsular cases and 
were dense enough to require surgery in 
26 of the 650 eyes (4.096). This number 
will likely increase with increasing post- 
operative time. The most frequent opera- 
tion for secondary membrane was a disci- 
ssion. In more severe cases where the iris 
was drawn in to create a pincushion pupil 
and where the anterior vitreous was opac- 
ified, a trans pars plana membranectomy 
and vitrectomy were performed. Of 91 
extracapsular cases, surgery was neces- 
sary in 15 or 16.5% (Table 14). This 
included 14 discissions and one trans 
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i . TABLE 13 a needle placed in the anterior chamber 


ADDITIONAL SURGERY IN 44 (6.8%) 
OF 650 CASES* 


REPRE E ————T 


E No. 


Discission secondary membrane 2 
TPPV for secondary membrane 
Penetrating keratoplasty 
Retinal detachment 

-Wound repair 

Implant removal 

Implant replaced 

Malinsertion corrected 


| 


*'TPPV designates trans pars plana vitrectomy. 


pars plana vitrectomy. Of the 559 intra- 
capsular cases, surgery was necessary in 
11 (2.0%). This included six discissions 
and five trans pars plana vitrectomies. 

All 14 extracapsular cases requiring a 
discission and. the one requiring trans 
pars plana membranectomy .and vitrec- 
tomy achieved visual acuity of 6/12 (20/ 
40) or better. The six intracapsular cases 
that required a discission also achieved 
visual acuity of 6/12 (20/40) or better. 
Three of the five intracapsular cases re- 
quiring a trans pars plana vitrectomy 
failed to achieve visual acuity.of 6/12 
(20/40), two because of cystoid macular 
edema and one because of ischemic optic 
neuropathy, 

Dislocations of the implant occurred in 
16 cases (2.5%). In most instances the 
implant was easily repositioned by using 


through a corneoscleral limbal perfora-. . 
tion. In two instances, the implant was 
repositioned pharmacologically.:In two 
cases, no treatment was necessary. In one, 
an iridocapsular implant dislocated com- 
pletely into the anterior chamber. Be- 
cause the posterior capsule was intact, the 
implant was removed and an iris clip 
implant was safely inserted. In no in- 
stance did an implant dislocate into the 
vitreous cavity. : 
Retinal detachments occurred in four of 
the 650 cases (0.62%). Henry Clayman, 
M.D., examined our office records of 
1:651 consecutive intracapsular cataract 
extractions between 1968 and 1970. Dan- 
iel Eichenbaum, M.D., examined the of- . 
fice. records of 653 consecutive intracap- - 
sular cataract extractions between 1973 
and 1974. We compared the total 2;304 ` 


- routine cataract extractions and the 650, 


Binkhorst implants with regard to retinal. 
detachment (Table 15). 

From these data one may conclude that 
the age of patients who develop a retinal 
detachment after a routine intracapsular 
cataract extraction (62.23 years) oraire” 
lens implantation (67.75 years) is lower 
than the mean age of the patients in each 
group, The rate of retinal detachment 
after routine intracapsular cataract extrac- 
tion (1.74%) is nearly three times as great 
as after lens implantation (0.62%); but 
this probably results from case séfecti 
for each procedure.. Eighteen of the 40 4 


X 


TABLE 14 
SURGERY FOR SECONDARY MEMBRANES* 


No. of Cases 


ECCE | g] 
ICCE 559 
ECCE 4 ICCE 650 


———————— 





Discission  , TPPV Total (96) 
14 ] 15 (16.5) 

6 5 11( 2.0) 

90 6 26 ( 4.0) 


*TPPV designates trans pars Stina Geray ECCE, extracapsular cataract extraction; ICCE, intracap- 


sular cataract extraction. 
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TABLE 15 : 
. , RETINAL DETACHMENTS* 
; _ICCE IOL 
Cases 2,304 650 
Retinal detachments 40 (1.74%) 4 (0.62%) 
pon Mean age of retinal detachment patients 62.93 61.75 
A Myopia-with aphakic refraction 18/40 
' +9.00 diopters or less 
Time of- occurrence of retinal detachment (postop.) ' 
0-6 mos * 97/40 1/4 
6-12 mos 4/40 1/4 
9/40 2/4 


Greater than 1 yr | 
: f ea 


' *ICCE designates intracapsular cataract extraction; IOL, intraocular lens surgery. 


retinal detachments in the formér group 
occurred in patients who were myopic 
(aphakic refractive error of --9.00 diopters 
- or less). Many young patients were also in 
this group. In both instances, these pa- 
tients would nót have been accepted by 
. ine for lens implantation. 

I-have also studied the problem of 
“dislocations and whether the transiride- 
ctomy suture is really necessary. 

Worst* was the first to utilize a suture to 
prevent dislocation of a Binkhorst iris 
~efrtmpliant. He sutured the anterior su- 
perior loop to the iris. One year later, 
Binkhorst* introduced a transiridectomy 
suture for the same purpose. 

Through my experience with the Bink- 
‘horst implant in over 800 cases, I have 
concluded the placement of the transiri- 
—dectomy suture is one of the most diffi- 
-cult technical aspects of the. surgery. It 
.cannot be placed: in a closed eve under 
air. It requires direct visualization to 
achieve proper insertion and the desired 
space between the anterior and posterior 
loops. The placement of the suture often 
ruptures the vitreous face through the 
iridectomy. Because the cornea must be 
retracted to some degree, some contact 
-between the optical portion of the im- 
plant and the corneal endothelium may 
occur.» Beauchamp; Clayman, and Jaffe 
and Alpar” suggested variations in the 


l Type of 


technique that simplified the procedure, 


but did not make it sufficiently safe. 


At the suggestion of Miles Galin, M.D., 
(personal communication), I eliminated 
the suture in my Binkhorst implant tech- 
nique. Galin recommends a careful, con- 
trolled postoperative dilation of the pupil 
to lessen the incidence of synechiae of the 
iris to the posterior loops of the implant. I 
do not dilate the pupil postoperatively 
(Table 16). 

I hesitate to draw absolute conclusions 


TABLE 16 


DISLOCATIONS WITH AND WITHOUT 
TRANSIRIDECTOMY SUTURE* 


No. of 


Extraction Cases Dislocations Percent 





Iridocapsular (2-loop) Implant 
ECCE 33 3 ' 91 
Transiridectomy Suture - Iris Clip Implant 
ECCE 52 0 


ICCE 413 9 2.2 
Total 465° ` 9 1.9 
: No Suture - Iris Clip Implant 
ECCE fi 0 "^ 0.0 
ICCE 235 5 2.1 
Total 242 5 9.1 
Combined Series - Iris Clip Implant 
ECCE ' 0 a 0.0 
ICCE 648 i4 2: 
Total 707 14 2.0 


*ECCE designates extracapsular cataract extrac- 
tion; ICCE, intracapsular cataract extraction, 


VOL. 85, NO. 1 


from fhese results because this is a short- 
term series. The follow-up period for the 
242 cases without a transiridectomy su- 
ture is shorter than the 465 cases with a 
suture. In my experience, however, dislo- 
cations usually occur eaxly in the postop- 
erative period. Only one dislocation in 


the suture series occurred more than six. 


months after the. surgery. Tentatively, I 
' conclude that the use of the transiridecto- 


my suture does not reduce the incidence of . 
postoperative dislocation of the Binkhorst ` 
iris clip implant. The transiridectomy su- 
ture may favor dense adhesions of the iris 
sphincter to the two superior loops of the 


implant. This tends to make dislocation 


of the inferior loops more likely. Two. 
advantages of the transiridectomy suture - 


are that it prevents both rotation of the 
implant and dislocation of the entire im- 


plant into the vitreous. In three cases of 


the suture-less series, the iris clip implant 
rotated to the horizontal position within 
the first postoperative week. 

The current model of the Binkhorst iris 
clip implant with its 10- to 15-degree 
posterior loop orientation may tend to 
make dislocation less of a danger than the 


older Binkhorst implant with the same 


loop lengths. Although originally intend- 
ed to lessen the risk of corneal edema, the 
new model may have the additional ad- 
vantage of providing more secure fixation 
with the eye. 


In this personal series involving three. 
instances of dislocation of an iridocapsu- 


lar (two-loop) implant in 33 cases and 13 
dislocations in 707 iris clip (four-loop) 
implants, there was only one complete 
dislocation into the vitreous (in a nonsu- 
tured implant) and not a single case of 
corneal edema resulted from implant dis- 
location. Two patients had implants that 
dislocated twice; no other patient had 


more than one dislocation. It was not: 


necessary to use a McCannel suture? in 
any case. 
The follow-up period in this series was 


M 
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relatively short, especially for the suture- 
less cases. Therefore, one may not yet. 
absolutely conclude that the transiridec- 
tomy suture is obsolete. > : 

I have been engaged in a cystoid macu- 
lar edema. study since May 1974. The 


study compares the incidence of cystoid. 


macular edema, as determined by fluores- 
cein angiography, in. patients 67 years of 
age or older who have undergone the 
following: (1) intracapsular cataract ex- 


tractions with the implantation of a Bink- . 


horst iris clip lens; (2) extracapsular cata- 
ract extraction with the implantation of a 
Binkhorst iridocapsular or iris clip lens; 
or (3) intracapsular cataract extraction 
without an implant. | 

All surgery was performed by one 


. surgical group and the angiograms were ` 


read by retinal subspecialists. The angio- 
gram readers had no knowledge of -the 


kind of surgery performed and the sur-, 
" geons did not see the angiograms. Fundus 
angiograms were taken at four, eight, and ` 


16 to 24 months postoperatively. 
The study included: 190 Binkhorst im- 
plants; 145 intracapsular and 45 extracap- 


X? 


q 


sular cases. Controls were 113 oiee- 


intracapsular extractions without an im- 
plant. Some patients did not complete the 
study because of inadequate studies, 
death or severe illness, intravenous fluo- 
rescein reactions, onset of other fundus 
disease (senile macular choroidal degen- 


eration, diabetic maculopathy, retfiahte— 


tachment, retinal branch vein thrombosis 
and the like), lack of reviewer agreement 
in questionable cases; poor quality angio- 
grams, and noncompliance. | 

The results indicate that routine intra- 
capsular cataract extractions and all im- 
plants. have a comparable incidence of 
cystoid macular edema at four, eight, and 
16 to 24 months postoperatively (Table 
IT). 

Extracapsular Binkhorst implants (all 
with an intact posterior capsule) appear to 
have a significantly lower incidence of 


3 
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4 Mos (%). 


- All implants 
Controls- l 
ICCE implants: 


ECCE implants . 3/45 ( 6.7) 
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* 
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TABLE 17 
INCIDENCE or CYSTOID MACULAR EDEMA* | 


27/190 (14. 2) 16/158 (10.1) 
17/113 (15.0) 13/89. (14.8) 
24/145 (16.6) 14/113 (12.4) 


- 
> - 
y 
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8 Mos (%) 16-24 Mos (%) 
18/138 (13.0) 

. 8/83 ( 9.6) 
17/109 (15.6) - 


2/45. (4.4) 1/29, ( 3.4) 


` *ICCE designates intracapsular cataract extraction; ECCE, éxtricapsulat cataract: extraction. . 


t4 


d ost macular edema than an intracap- | 
sular cataract extraction either with or | 
. without a Binkhorst implant (Table: 17).A. 
larger number, of extracapsular implants 
may be necessary to establish clinical 
` significance. | = 

Less than 20% of áyes that m at least x 
one positive fluorescein angiogram atahy - 
;time during the study.had less than 6/12 
(20/40) visual acuity (Table 18). Although | 
, these results indicate good visual acuity’: 
in all groups with cystoid 1 macular edema, 
"the acuity did not take into. account thie 
Poa of distortion... . 

- This study, which is still i in ‘progress, 
‘will be reported by all the participant 
Tire i is completed. 


DISCUSSION , | 


- I believe we must document nak we 
ave doné and justify why we are doing it 
because facts can only: arise from careful- | 
dy collected data. | : 3 

NO one has satisfactorily presented a 


Ww ` 
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, T ABLE 18. A 
" FINAL VISUAL ACUITY OF EYES WITH 
. CYSTOID MACULAR EDEMA AT ANY 
' TIME DURING STUDY 


H 
t * 


i 
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long-term! follow. up on a particular im- 


plant used with a particular technique. 
Implant surgeons who presently favor an mE 
- iris-supported implant justify its. safety by — 


stating that Binkhorst's iris clip implant ' 


" has. been successful for 20. years. , | 
‘The-early i iris clip implant with its jous e 

9- to 9.5-mm anterior loops placed hori- 
e zontally frequently caüsed late corneal 


edema; Shortening ` the loops: increased 


the risk of implant dislocation. The im- 
“plant was placed:in the: vertical position. 


A transiridectomy suture was suggested. 


Finally, the implant. design was changed, 
' so-that the anterior and- posterior ‘loops 


were curved posteriorly at an angle of 10 


; to 15 degrees. This latest model has only > 
- 1: been, ‘with’ us’ for. about ‘six years. This 
does not outline-the entire Binkhorst sto- 
Ty. Because of: fixation problems ànd the 


threat of. corneal edema, Binkhorst turned ` 


to capsular fixation. The justification for 
this was later changed by the assumption E 
| that the posterior capsule was résponsible 
for preventing cystoid macular edema. 
The loops. of the iris clip implant, origi- 


nally made of nylon, are now being made 
of polypropylene; its advantages have not 


been: clinically.substantiated., The loops 


- of the iridocapsular: implant; at first ny- 


, No. With : 
No. of Patients V.A. Less Than 
: With Positive Study 6/12(20/40) (95) 


6(7.7) 
5 (19.2) - 


34 
26 


All implants 
Controls 


. *V. A; dtsignates visual acuity. ' 


lon, later platinum-iridium, then titani- 
um, and. now polypropylene have also 


been frequently modified. 
The Choyce Mark VIII implant has 


recently captured the fancy of many im-: 


plant surgeons. Proponents of the Mark 
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VIII ‘implant proudly assert that this lat- 
est version has remained unchanged since 
1963. However, how many surgeons, 
aside from the originator, have used it for 
more than two years? No long-term retro- 
spective study of this implant has been 
done that would satisfy the demands of 
epidemiologists and  biostatisticians. 
Tragic instances of inadequate quality 
control of this implant have occurred in 
the United States. This is certainly not the 
fault of Choyce. The Mark VIII implant 
is relatively easy to insert. However, 
even the most ardent enthusiast would 
admit that its insertion into the anterior 
chamber angle is a blind procedure. 
Roper-Hall? ‘showed the family tree of 
implants for the first time at the 1975 
American Academy of Ophthalmology 
and Otolaryngology meeting. Normally a 
tribute to progeny, this history is a docu- 
mentation of our past failures. 

I do not wish to criticize the pioneers of 
implant surgery. Without Binkhorst there 
would be no lens implant surgery; and 
Choyce has apparently succeeded where 
others failed. All progress is marked by a 
continuum of changes. l wish only to 
remind my colleagues to keep the intra- 
ocular implant lens in perspective, to ex- 
ercise mature judgment, and not to follow 
new concepts indiscriminately. The intra- 
ocular implant lens is not for every sur- 
geon or every patient, but it has been the 
most exciting advance in cataract surgery 
in our lifetime. 


SUMMARY 


Í compared an early series of 162 con- 
secutive Copeland intraocular lens im- 
plants with a later series of 650 consecu- 
tive Binkhorst implants. Of the eyes with 
Copeland implants, 76.5% achieved 6/12 
(20/40) or better visual acuity compared 
to 89.8% in the Binkhorst series. There 
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was a striking difference in the incidence 
of clinically significant cystoid macular 
edema (less than 6/12 [20/40], visual acu- 
ity); 74% in the Copeland series and is 
1.4% in the Binkhorst series. 

I studied the Binkhorst series for m—- 
acuity, causes of less than 6/12 (20/40) 
visual acuity, operative vitreous prob- 
lems, additional surgery, secondary mem- 
branes, dislocations, and retinal detach- 
ment. 

A fluorescein angiographic study of 190. 
Binkhorst implants and 113 aphakic con- 
trols was done. There was a comparable 
incidence of cystoid macular edema in 
both groups at four, eight, and 16 to 24 
months postoperatively. Extracapsular 
Binkhorst implants showed a lower inci- 
dence than intracapsular Binkhorst im- ` 
plants. 
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A COMPARISON OF 500 BINKHORST IMPLANTS 


. WITH 500 ROUTINE INTRACAPSULAR CATARACT EXTRACTIONS 


NORMAN S. JAFFE, M.D., DANIEL M. EICHENBAUM, M.D., 
HENRY M. CLAYMAN, M.D., 
: AND 


s DAVIS S. LIGHT, M.D. 


) 


N Little data have been published com- 
» paring the results of intraocular implant 
** . lens surgery (IOL) and routine intracap- 

"sular cataract extraction (ICCE). There- 

# fore, we completed a retrospective study 

of these two groups by first matching 

them as closely as possible. 


. MATERIAL AND METHODS 


` The protocol was as follows: 

1. All surgery was performed by the 
same surgical group. 

- 2. The surgery was performed during a 

'similar time span. 
* 3. There were 512 consecutive Bink- 
horst implants with 12 omissions. 

4. There were 653 consecutive intra- 
capsular cataract extractions with 153 
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5. This left a net of 500 in each group 
for comparison. 

Since we studied consecutive cases, it 
was necessary to omit cases from each 
group to age match them and to eliminate 
cases from the ICCE group that would 
not have qualified for the IOL group by 
our standards. We determined several rea- 
sons for omission (Table 1). 

Patients with either moderate to high 
myopia, glaucomatous optic atrophy, pre- 
vious retinal detachment, or only one eye 
were not considered qualified for an in- 
traocular lens. Combined surgery in the 
ICCE group referred to combined ICCE 
and trabeculectomy or combined ICCE 
and penetrating keratoplasty. In the IOL 
group, this referred to combined IOL and 
penetrating keratoplasty. The study in- 
volved patients over the age of 60 years 
(Table 2). 

The patients in both groups had their 
surgery during a nearly equal time span 
and at a time when we were performing 


TABLE 1 
OMISSIONS* 
ICCE IOL 
Patients less than 60 years old 74 3 
Myopia (aphakic refraction +6.00 D or less) 3] 0 
Follow-up period too short 22 3 
Glaucomatous optic atrophy 1] I 
Previous repair of retinal detachment 3 0 
Combined surgery 7 5 
One-eyed patient 5 0 
j Total 153 12 


*ICCE designates intracapsular cataract extraction; IOL, intraocular lens implant surgery. 
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TABLE 2 


PATIENT POPULATION IN 
EACH SURGICAL GROUP 


ICCE IOL 
No. of patients 500 500 
Age range 60-90 yrs 60-90 yrs 
Mean age 72.72 yrs 73.95 yrs 
Time span 30 mos 31 mos 


IOL surgery in about 44% of our cataract 
extractions. 


RESULTS 


Visual acuity results were similar in 
both groups (Table 3). We compared 
those patients in each surgical group who 
achieved 6/12 (20/40) or better according 
to five-year age groups (Table 4). Divid- 
ing the patients into five-year age groups 
revealed little more than we already knew 
when we considered all 500 cases in each 
surgical group as a whole. However, it 
did reveal a tendency to poorer final visu- 
al acuity with increasing age in both 
groups. 

We studied four causes of failure to 
achieve visual acuity of 6/12 (20/40) or 
better in each group; senile macular de- 
generation was the most common cause of 
failure, accounting for 7.6% in the ICCE 
group and 4.2% in the IOL group (Table 
5). Of the 73 patients in the ICCE group 


TABLE 3 
VISUAL ACUITY RESULTS AFTER SURGERY 


No. No. 
ICCE (%) IOL (%) 
6/5(20/15)— 427 (85.4) 445 (89.0) 
6/12(20/40) 
6/15(20/50)— 49 ( 8.4) 22 ( 4.4) 
6/24(90/80) 
6/30(20/100)— 23 ( 4.6) 24 ( 4.8) 
6/120(20/400) 
6/120(20/400) 8 ( 1.6) 9 ( 1.8) 


Total 900 500 
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ov 
who did not achieve 6/12 (20/40) visual 


acuity, senile macular degeneration -was 


the cause in 5296. Of the 55 patients in the " 


IOL group who did not achieve 6/12 
(20/40) visual acuity, senile macular de- 
generation was the cause in 38%. 

The second most frequent cause in bóth 


groups was cystoid macular edema, ac- 


counting for 2.2% of failure in the ICCE 
group and 1.496 in the IOL group. Of 
those who failed to achieve 6/12 (20/40) 
visual acuity in both groups, cystoid mac- 


ular edema was the cause in nearly equal * 


incidence; 1596 for the ICCE group and 
1396 for the IOL group. 

There was a significant difference be- 
tween the groups when corneal edema 
was considered. Although the numbers 
were small, the incidence of corneal 
edema as the cause of failure to achieve 
6/12 (20/40) visual acuity was three times 
greater in the IOL group; 1.2% compared 


to 0.4% in the ICCE group. Corneal’ 
edema was the cause in 3% of the 73 cases ` 


in the ICCE group and 11% of the 55 
cases in the IOL group. This difference 
may be even greater than that indicated in 


this study since cornea guttata mew gees 


been a cause for performing a routine 
intracapsular cataract extraction rather 
than a lens implantation. However, the 
study did not take this factor into account. 

The fourth cause of failure to achieve 
6/12 (20/40) visual acuity was retinal de- 


tachment. The incidence was nearly-the_ 


ICCE cases and 0.6% of the IOL cases. 


* 


same in each group; 0.8% of the 500 4 


Of those who did not achieve 6/12 (20/40) 
visual acuity, retinal detachment was the 
cause in 596 in each group. When moder- 
ate to high myopic individuals and young 
patients were eliminated from the ICCE 
group, the rate of retinal detachment was 
about the same as for the IOL group, 
which was a preselected group (excluding 
young patients, moderate to high myopic 
patients, and the like). , 

The remaining causes appear unrelated 


TABLE 4 
VISUAL ACUITY RESULTS OF 6/5(20) 15) TO 6/12(20/40) IN FIVE-YEAR AGE GROUPS 


, 
* 


| _ICCE 
Age No.of 6/5(20/15)- 


.. Groups (yrs) Cases ee) Percent ` 


65-69 106 99 
70-74 ` 132 117 

' 15-79 ^ 132 117 
80-84 - 70 47. 
85-89 12 7 
90 1). 70^ 
Total ^ 500 491 


"is T typ» of surgery velud The 
numbers are small for each group. `.. 
The incidence of ‘the four: causes, ‘of 
failure to achieve 6/12 (20/40) visual acu- 
ity. (senile macular degeneration, cystoid 
macular edema; corneal edema, and reti- 
nal détachnent) were considered for suc- 


- cessive five-year age groups (Table 6).: 


. * c 
e ^ 


_ The influence of age. on these four caus- 
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93.4 
88.6 


‘88.6 . | 
67.1 
, 98.3 
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No. of 6/5(20/15)- 
6/12(20/40) Percent 


Cases 


96.0 
91.6 

92.1 

873. 

86.2 

70.4 

1000 ` 
890 ^ 


7 d iid us ean we ‘expected. Senile 
macular choroidal degeneration increases 
with increasing age.. All reginal detach- 

~ ments-occurred in patients under 70 years 
of àge. There was-no direct relationship 

. between cystoid macular. edema c Or corne- 
al edema and age. | 


ses of failure t to achieve’ a 12 (20/40) vnl 


L4 


* 
k ` 
* e i 


AY careful evaluation of the results m. 


| TABLE D a 
CAUSES OF VISUAL ACUITY RESULTS LESS THAN 6/ 12(20/40) 


_ICCE 
% of 500" No. % of 73 
A Serile macular degeneration | (7. 6). 38 .(59) 
^. a  Cystoid macular edema -` s (29y.: lH (15). . 
7^ ' .,. + Comeal edema ^. . (04). ^9 .(83) 
.  Re&nal detachment | | (08: - 4. (5 
Vem thrombosis. . m 0 abt 
Dizbetic maculopathy 3 
Vitreous hemorrhage 270 
Macular pucker. 1 
Mazular hole . ' 0 
Retnitis pigmentosa . d 
: Opac atrophy = 0. 
Glaucóratous atrophy 0 
Ischemic-optic neuropathy , Lo 
Amolyopia : 9 
' Cor genital nystagmus ` 1 ; 
Secondary membrane 1 
Exrulsive hemorrhage 1 
Unknown 4 
i Total 3 


om] 
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IOL ` 


% of 500 No. 
(42) 81 
(1.4) 

(1.2) 
(0. 6) 
5 


% of 55 
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TABLE 6 


CAUSES OF FAILURE, TO ACHIEVE VISUAL 
ACUITY OF 6/12(20/40) ACCORDING 
TO AGE GROUPS* 


ICCE 
No. of No.of No.of No. of 
Age (yrs) SMCD (%) CME (%) CE (96) RD (90) 
60-64 0 (0) 4(85) 0 (0) 3 (6.4) 
65-69 2 (1.9) 1(0.9 ^ 0(0 1(09) 
70-74 6 (4.5) 9(15  2(15) O(0) 
75-19 8 (6.1) 9(15)  0(0) 0 (0) 
80-84 19 (27) 0 (0) 0 (0) 0 (0) 
85-89 2 (17) 2 (17) 0 (0) 0 (0) 
90 1 (100) 0 (0) 0 (0) 0 (0) 
IOL 
60-64 0 (0) 1(4.00 0(0) 0 (0) 
65-69 3 (3.2) 0 (0) 1.) 3(33) 
70-74 2 (1.3) 1(07) 2{1.3) 0(0) 
75-79 5 (3.7) 4 (3.0) 3 (2.2) 0(0) 
80-84 6 (9:2) 10.5). 0(0) 0 (0) 
85-89 - 5 (19) 0 (0) 0(0 - 0 (0) 
90 0 (0) 0 (0) 0 (0) 0 (0) 


*SMCD designates senile macular degeneration; 
CME, cystoid macular edema; CE, corneal edema; 
RD, retinal detachment. 


complications associated with intraocular 
implant lens surgery is useful because 
there are few reports of this information. 
Our study was more meaningful because 
the results were compared with a stan- 


IMPLANTS VS ROUTINE CATARACT EXTRACTION 


e 
e 
dard method of cataract extraction with- 
out an implant. To be useful, such a 
retrospective study should match the two 
groups as closely as possible regarding 
surgeons, surgical technique, age of pa- 
tients, time of surgery, and ocular d 

the cases should also be consecutive. Our 
study will be further updated by pee: 
ing the visual acuity results and compli- 


‘cations at specific time intervals. 


SUMMARY 


We compared 500 Binkhorst lens im- 
plants with 500 routine intracapsular 
cataract extractions. The two groups con- 
sisted of consecutive cases matched ac- 
cording to surgeons, surgical technique, 
time interval of the study, and ocular 
status. - 

The results of visual acuity were com- 
parable in the two groups; 89.096 of the 
implant group and 85.496 of the routine, 
intracapsular group achieved 6/12 (20/40) 
or better visual acuity. 


~ 2 
t 


Mem. 


d 


The rate of complications in each group . 


was comparable except in the case of 
corneal edema, which was higher in the 


implant group (1.2%) than in the- rom 


intracapsular group (0.4%). The rate of 
clinically significant cystoid macular 
edema was higher in the routine intracap- 
sular group (2.296) than in the implant 
group (1.4%). 
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Anaie io^ the datà from tlie Model. | 
dimutins Area,! senile cataract, ‘chronic. : 
"simple. glaucoma, senile. macular. degen- . 
eration, and diabetic retinopathy are the." 


‘major causes of adult blindness. in ‘the 
- United States. today. Few surveys have 


«been designed to' study these diseases in © 
ihe general population.  Instéad, studiés; i 


' tend to concentrate on eye clinic patients." 
“The representative group. of. volunteers. 
who have participated. in..thé F raming- 
Ham. Heart Study? since 1949: gàve. us: a., 
“unique opportunity . to determine the’ 
: boe S of. these major ‘Gases of’. 
ee in an elderly population: In im- 
menting this study, we emphasized . 
RE ee observations by- trained: 
 examiners following a detailed Protocol. . 


“of the 3,977 surviving: members of the 
Quen Framingham. Heart Study popu- 
7Jation,: 2,675 members, ranging in age . 
= m 59:to 85 years in- 1978, volüntéered 
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for: ‘participation in the annee Eye 


“Study; Detailed descriptions of this study 


have been published.* 34 The ocular exam- 


ination consisted of two parts. Initially, a 


preliminary screening examination was 
performéd. This included a short oph- 
thalmic . history, deterniination òf, best 


‘corrected visual acuity, applanation to- . 
nometry, and: after mydriasis, examina- 


tion of the lens by slit-lamp biomicro- 
|Scopy. and the macula by direct. ophthal- 
moscópy, as well as measurement of the 


| Punt disk ratio by indirect ophthalmosco- : : : 


 Gonioscopic examination’ was . per- 


| joe if narrow angles were suspected. 


The: second part consisted of a definitive. 
examination, by. a senior. observer, of 
— thosé patients with evidence of any of the 


I -.52 777 o four diseases uhdér consideration. 
a E : SUBJECTS AND METHODS s iy su 


-If the. patient was aphakic or had lens | 


‘ohana: characteristic of senile” cataract. 
(posterior subcapstilar or cortical changes 


or nuclear sclerosis) in association with a 
best corrected visual acuity of 6/9 (20/30) 


or worse, We reférred him to a-more 
~ experienced. definitive examiner for an 


extensive ‘corroborative cataract evalua- 


. "tion. Prevalence data for senile. cataract 
“were based on the judgement of the defin- 


; Bethesda; Maryland, and Boston. University School i itive examiner. We used historical data 


and the results of the’ ocular examination 


to exclude patients ‘with congenital cata-: 
Tacts, or ‘secondary cataracts caused by 


trauma, uveitis,'or the like. 
A patient was declared a glaucoma sus- 
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pect on the basis of the screening exami-. 


nation if any of the following were noted 
in either eye: (1) history of previous diag- 
nosis or treatment for glaucoma; (2) ante- 
rior chamber angle closed or less than 10 
degrees in any quadrant; (3) average in- 


traocular pressure (IOP) of 22 mm Hg or- 


greater, recorded by applanation tonome- 
try; (4) average pressure difference of 3 
mm Hg or greater between the two eyes 
and IOP of 16 mm or more in one eye; (5) 
cup:disk ratio of 0.5 or greater in the 
horizontal or vertical meridian; or (6) the 
cup: disk ratio in the two eyes differed by 
0.2 or more. Glaucoma suspects were re- 
ferred for a definitive examination, in- 
cluding repeat applanation tonometry, 
gonioscopy, and visual field testing for 
glaucoma screening by a modification of 
Armaly’s technique.® Perimetry was used 
to detect the characteristic visual field 
defects associated with open-angle glau- 
coma (such as blind spot enlargement of 
the Seidel type, arcuate scotoma, paracen- 
. tral scotoma, nasal step, or advanced 
glaucomatous defect). We defined open- 
angle glaucoma as the presence of.any of 
the above field defects in those. glaucoma 
suspects without angle abnormalities, 
lens dislocation, intraocular tumor, con- 
genital disorders, uveitis, or other condi- 
tions precluding a diagnosis of angle-clo- 
sure, secondary or congenital glaucoma. 
Patients were referred for a definitive 
examination if the screening examiner, 
using direct ophthalmoscopy, identified 
or suspected the presence of microaneur- 
ysms or dot hemorrhages. We considered 
individuals positive for diabetic retinopa- 
thy if the definitive examiner reported 
they had any of the following: (1) retinal 
hemorrhages or microaneurysms; (2) soft 
or hard exudates; (3) intraretinal micro- 
vascular abnormalities; (4) macular ede- 
ma; or (5) neovascularization of charac- 
teristic number and distribution, with 
noncontributory history of other predis- 
posing conditions (such as systemic hy- 
pertension, blood dyscrasias, hypervisc- 
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osity states). The evaluation of changes 
consistent with diabetic retinopathy: was. 
based on a modification of the protocol 
used in the Collaborative Diabetic Reti- 
nopathy Therapy Trials. Each character- 
istic abnormality was illustrated in stan- 


dard fundus photographs available as a 


reference to the examiner. 

Similarly, the screening examiner re- 
ferred for a definitive examination all 
patients with definite or suspected drusen 


or macular pigment disturbance when the . 


best corrected visual acuity in the affect- 
ed eye was 6/9 (20/30) or worse. Persons 
were also referred for definitive examina- 
tions if they had definite or suspected 
elevation of the pigment epithelium or 
the neurosensory retina, or perimacular 
circinate exudates. The definitive exami- 
nation.included inquiry and examination 
for evidence of uveitis, intraocular sur- 


gery or tumors, ocular trauma, hypotony, . 


retinal vein occlusion, diabetes mellitus, 


sun gazing or retinal detachment, and’ 


factors that might cause macular pigmen- 
tary disturbance. The diagnosis of ‘senile 
macular degeneration was made if the 


definitive examiner observed degtüTesa— - 


tive changes of either the dry type (in- 
cludes pigment disturbance or drusen 
formation) or the exudative type (includes 
elevation of the pigment epithelium or 
neurosensory retina), and if the results of 


examination were noncontributory for a " 


congenital, secondary, or other’ cause. 
Thus, we made the diagnosis of each 
disease on the basis of exclusion. 

It was not possible to achieve 100% 
success in examining the total population, 
nor was it possible to obtain the contin- 
ued participation of all subjects selected 
for the definitive examination. True prev- 
alence rates can rarely be determined and 
our data are no exception. Therefore, we 
initially calculated prevalence rates under 
three alternative assumptions,®* provid- 
ing a range within which the true value 
probably lies: 

l. All persons not screened and all sus- 


m * 
+, 2 4 ` 
* * - La 
à 2 Š - . 
+ = * 


pects with incomplete status ‘Gite: 
- failed to take. the definitive examina- 


m : tion or to return fora glaucoma recall 


' examination) have no disease. | ` 


.- disease, and those not screened have 
, the same disease p as those 
^. who were. 


~ 3. Suspects for whom a Canal diagnosis 


^ 
(T 


hc 
E 


.was not completed have the same 


4. disease prevalence ds suspects’ with | 
and those > not - 
ge screened: are similar. in disease prev: D. 


: final diagnoses, 


- alence to those who were. ae 
' Method ]: almost certàinly- provides : a 


"prevalence estimate that is too low. Most - 
" studies show that nonparticipants tend to. 
: have: higher disease rates than .partici- . 


1 pants. Method 3 assigns | the same disease 
“rates: to the nonparticipants .and those 
who did not have a definitive. examination — 
as were found in the examined group. 
“While this probably. still, underestimates 
- the true. prevalence; of the thrée méthods, - 


| sát most likely approximates the. true value. 
"Further discussion óf prevalence. will - 
“saBeesent data : 


calculated “under - the | 
“assumptions PONE in method 3. 


RESULTS. 
- Approximatel y one fourth of the surviv- 


-ing Framingham Heart Stùdy cóhort kad i 


'. moved outside the Framingham area; de- 
“fined by'a radius. of approximately 95. . 


miles from the city (Table 1): We exam- 


‘ined 84% of those living. within the.im- . 
' imediate Framingham environs; but. only.. 
71996 of those living- outside the 4 area. Data 
are presented for the former group. only. 

- The association between senile cata- 


Jracts and age is demonstrated (Table 2). 


` Our data show.a prevalence of 4. 6% atage 
à; to 64 years, 18% at 65 to 74 years, and 
- 46% at age 75 to 85 years. In each age 
oP OOD: women have higher -prevalence 
rates than’ men, but the differences. are 


wD reasonable limits of chance fluctu- 


^as 


xot 


S st 
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. All persons for whom final diagnosis ` 
was not completed are negative for’ 


a 
rae : 
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| TABLE 1. | 
_ FRAMIN GHAM EYE STUDY POPULATION 


H 
£ 


Ave < No 7 No. >, 
Residence . (yrs). Eligible Examined (95) ` 

Local'area*," 52-64 . 1,544" 1,372 (89) . 
ves . | 65-74 .© 909 755 (83) 
~ 75-85 478: 350 (72) 
Total . 2,940 9,477 (84) 
Outside l ; 
.local.area 52-64 . 502 ' 94 (19) 
l |. 65-74 357 78 (22). 
7 75-85 "178 26 (15) 
- Total 1;037 198.(19) 


“Includes all subjects ‘living within. a 25-mile | 


radius of Framingham. 
P 


+ 
ts 
1 > 


‘ation. even: wh differences within tie 


separate age groups are combined. 


At: age 52 to 64 years, the prevalence 
rate of: diabetic retinopathy (Table 2) is 
_ about 296; rising to about 3% at age. 65 
to 74 years; and 7926 at age 75 to 85 years. 
. The upward trend with age is significant 
(P.«.01), but the differ encés by sex are not 
> Significant. a l 

The overall pido of Em macu- 
is degeneration is 9% with prevalence 
rates: of 2%, 1196, and 28% tor the three 
age.groups (Table 2). The. increase with 
" age is significant (P<.01); as are the high- 
er rates for women ás compared to men 
» (P<.05).. ys i 


The overall prevalence of open-angle ? 
. glaucoma is about 3%. Prevalence in- 


‘creases with age (P<.01) from 1.4% at age 
52 to 64 years, to 5.1% at: age 65 to 74 


; years, arid: 7.2% at agè 75 to 85 years. 
(Table 2). Rates for men are much higher .. 


than rates for women, and this difference 


. is significant (P<. 05). 


= DISCUSSION 


Boves findings are always a func- 


tion of the population under study and | 


the potential bias related to nonresponse. 


The population chosen for this study isa + 
~ subset of the adult population resident in ^ - 
| Framingham since 1949, with a certain 304 


i 


"JANUARY, 1978 ` 


à 2d 


—— 
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xpi CO quo xen DURO ' TABLE 2 S 
is PREVALENCE OF SENILE. CATARACT OR APHAKIA, DIABETIC , . s 


RETINOPATHY, SENILE MACULAR DEGENERATION, AND. ZU. 


(17^ /— .OPEN-ANGLEE GLAUCOMA* l 


.No. in No. 


* 
$ 





‘Senile Guna . Diabetic , Senile Macular Orde 
Population Sereened . or Poe. (%) Retinopathy (70) Degeneration (%) Glaucoma (90) . 

Total 2940 2477 : 15.6 i 3.1 8.8 > 33 š 
Men 1220 1043 13.5 . " 3.0 ^67 4.] 
Women 1720 1434 ° 17:1 32 . 10.3 MUT 

Age 52-64 yrs 1544 1293 |* 46. 2:1 1.6 ‘14 , 
Men 675 573, AA 2,4 12 1.7 
Women , 869- 720 4.7 1.9 2.0 1.2 
Age oe yrs 909 787 18.1.. 2.9 110 | 5.1 
l 37l 318 16.3 EM 8&8 6.4 
i Women’ 538 469 19.3 " 2.7 12.6 - 4.3 

Age 75-85 yrs 487 397 46.1 is EO 27.9 SD 7 
en ` 174 152 A15: <92 24.4 9.9 
Women 313. 345. 48.9 . 81 30.1 4,9 


*Table entries are the percentage 9r subjects screened positive bd the condition i in one or both eyes: local 


area residents only. 


E of selection by zu drei Since 


| 84% of the surviving heart: stüdy popula- 
tion residing jn the greater. ‘Framingham. 


area was examined, we haye a reasonable 


basis for discussing prevalence. Little or 


no difference. was found in the prevalence 


rates of individuals living within. the. 


. Framinghani area in comparison to those 
living outside it. — . 7 

Epidemiological information àbout 
cataract came from three sources: (1) sta- 


tistics of blindness registration, (2) popu- ` 
lation surveys, and (3) data derived from: 
cataract extraction. Sorsby& reported that > 
senile cataract was the cause of 22% of ` 


blindness régistrations at all ages in. Én- 
gland and Wales for the years: 1955 to 
1962. In Sorsby's study, the proportion of 


registrable. blindness caused : -by senile : 


cataract increased with age and there was 
a greater frequency in women. than in 
men. E, 


studied all residents of a nursing home in 


New York City, composed. of 400 men and 


700 women over the age of.65 years. 


These authors excluded cases, of. iricipi- 
‘ent cataract with visual’ acuity. of 6/19. 


. (20/40) or better. They found that 3196 


of eyes among persons 65.to 79 years had 


2 4 


. of 1896. 
Kornzweig, Feldstein, and Scliueidei ; 


cataracts as defined, a prevalence level 
significantly. higher than the prevalence. 


of 1896 found at Framingham, for the age 
group of.65 to 74 years. Although only 4 ` 


.small number of nursing home residents 
.were examined in the Framingham Eye 


Study, these individuals may have had a. . 


higher rate of ocular disease than that 


of the genéral population. Seemingly; i in- 
dividuals” requiring nursing honfe' care 


are. physiologically older. than their 


noninstitutionalized peers. 

Milne and Williamson? studied a ran- 
dom sample of older people in: Edin- 
burgh, comprising. about 200 men ‘and 
300 women age.62 years or over, nel 


found that 124 had vision of 6/9 (20/30) or 


worse, resulting from senile cataract. T 
Edinburgh: survey showed a cataract 
prevalence of 22% for age 62 to,79 years, a 
figure similar to our Framingham finding’ 
Comparable figures were ob- 
tained in a. geriatric assessment survey in 
East Kilbride, a town of 70,300 with 6.5% 


-of the population over age 65 years.? Four 


thousand three hundred eyes were exam- 


. ined. and showed a total prevalence of 


cataracts of 14% for age.65 to 74 years and ` 
10% for age 75 years and over. By con- 


trast, Chatterjee!? examined over 20,000 
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people in the dry belt of the Punjab in 
India and found a cataract prevalence of 
22% at age 50 to 59 years; this rate is 
considerably higher than the 4.6% found 
for the 52- to 64-year-old Framingham 
residents. The role of climatic, nutri- 
‘tional, and genetic factors in the higher 
prevalence of cataract in the dry belt 
of the Punjab is not certain. Nevertheless, 
the available data suggest the prevalence 
rates for cataracts in Framingham are 
„comparable to those in Edinburgh and 


* , East Kilbride, and lower than those in the 
, Punjab and the New York nursing home. 


Although numerous data are available 
on the incidence of registrable blindness 
caused by diabetic retinopathy, no 
data are available on the prevalence of 
diabetic retinopathy in a general popula- 
tion. Knowles, Meinert, and Prout! 
estimate that the overall prevalence rate 

.varies from 1.45% to 1.51% based on 
National Health Interview surveys. A 
“rough estimate of retinopathy among the 


. .. general population can be made by multi- 


= plying the figures for the prevalence of 


retinopathy among diabetics by the prev- 
~alerict of diabetes in the general popula- 
tion. Based on the 4,076 observations 


. made at the Radcliffe Infirmary Diabetic 


Clinic between 1949 and 1965, one can 


estimate the prevalence of diabetic reti- 


nopathy in a general population of 1.1% 
between ages 50 to 59 years, 1.9% be- 
tween ages 60 to 69 years, and 1.3% for 


age 70 years and over. Analysis of the 


figures from the Joslin Clinic obtained by 
Kahn and Bradley!’ gives 1.9%, 2.8%, and 
3.0% as estimates of prevalence of reti- 
nopathy in the general population at ages 
55 to 64 years, 65 to 74 years, and 75 years 
and over, respectively. The present study 
finds prevalence of retinopathy of 2.1%, 
2.9%, and 7.0% at ages 55 to 64 years, 65 
to 74 years, and 75 to 85 years, respective- 
ly. The Framingham data, at least in the 
younger age groups, are comparable to 
the figures calculated from the Joslin 
Clinic data. 
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Prevalence rates for senile macular de- 
generation are not readily available. 
Fülle!^ found an incidence of 2.1% in the 
population seen in the Berlin University 
Eye Clinic. Kornzweig, Feldstein, and 
Schneider," in the nursing home study, 
claimed the prevalence of bilateral senile 
macular degeneration was 9% for those 
under age 80 years and 1696 for those 80 
years or over. Our study showed a preva- 
lence of under 4% at age 65 to 74 years 
and under 20% at age 75 to 85 years. 
However, these data are not truly compa- 
rable because the authors’ failed to define 
criteria used to diagnose senile macular 
degeneration. | 

The estimated prevalence of open-angle 
glaucoma, one of the most common caus- 
es of blindness in people over the age of 
40 years, varies from 5 to 40 per 1,000 in 
that age group.!5 Most of these prevalence 
data are suspect because we lack a stan- 
dard definition of the disease. Ophthal- 
mologists use three major criteria: (1) in- 
creased intraocular pressure, (2) increased 
cup:disk ratio, and (3) visual field loss. 
Often only one or two of the criteria are 
used, thus limiting comparison of results 
from different surveys. One of the best 
studies is by Bjórnsson,!6 who surveyed 
17 to 18% of the total population of Ice- 
land, a racially homogenous country. Of 
the 27,715 Icelanders screened, 296 of the 
total population over age 40 years had 
clinical glaucoma as defined by IOP of 
22.4 mm Hg (3/5.5 Schigtz) or higher, with 
perimetric changes of Seidel's scotoma, 
Bjerrum scotoma, general constriction of 
visual field, the final stage of loss of 
central vision with remaining temporal 
island or field, or total blindness. Reports 
from two large eye clinics in the United 
States, the Massachusetts Eye and Ear In- 
firmary!? and the Wills Eye Hospital,!$ 
described prevalence rates of 1.33% and 
0.7890 respectively, while Posner and 
Schlossman!? stated a 3.196 prevalence 
out of 12,000 patients who consulted 
them personally. In the studies of Hol- 
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lows and Graham? and Wallace aud Lov- 


ell?! accurate comparison is possible, as . 
- both used common techniques and crite- .. 
ria for estimating IOP and. optic. disk 
changes. In the former study, of a popula- 
tion of predominantly. Welsh: origin, a. 
prevalence of 0.47% ‘of opén-angle glau- 
coma was noted, while in the latter study, ` 
of a Jamaican population of West African 
Negro origin, a prevalence of 1.4% was 
noted. In the Bedford Glaucoma Survey, © 
Bankes and associates”? detected 55 cases: 
_ of primary glaucoma, based. ori abnormal . 
disks and a pressure of 21 mm Hg or more . 
by applanation, among: 5 941 persons, 
over the age of 40 years, with an overall : 


prevalence rate of 0.9390. "While our re- ` 


sults of 3% prevalence for-dges 52 years 
and above are. definitely higher than the 
. Icelandic, Welsh, West Indian, and Bed-. 
ford surveys, they are comparable to 
Posner and Schlossman's!? figures.” 

Some (of the. observed. did erencss be- 
‘tween the Framingham data and those of 
other studies can be ascribed to: the meth- 
ods of examination and the definitions ‘of 


disease. For. example, senile macular de-: 


generation in this study: was. defined. as: 
piginent abnormalities of the macula as- 
sociated with. a visüal acuity of 6/9 (20/30) 
or worse; using this definition; we exclud- : 
ed minimal changes in macular patholo-. 
gy. Conversely, approximately. one third ` 
of our. glaucoma patients had: blind spot 
enlargement as their only visual field ab- 


normality. Some would not consider this - 


change sufficient to make the diagnosis: 
We expected the increasing frequency ^ 
of these ocular.disorders with age. What. 
has not been properly emphasized in the 
past are the.sex differences found in this 
and other studies. Senile mácülar degen- 
eration occurs more frequently among. 


women, and the prevalence of chronic. 


" simple glaucoma is higher among, men: 


SUMMARY ` 


of the Framingham, EE es! 
Heart Study population, £ 2, 675, individu- 


: ` THE FRAMINGHAM EYE STUDY DILE] 


2 prevalence findings. 


- 
Li 
EC 
š 


[e 


vals dudenvent a an óphthalmologic evalua- 


tion that. stressed detéction of senile cata- 
| ract, diabetic retinopathy, open-angle | 


-glauconia; 'and senile macular degenera- ' 
tion. Thóse examined were 52 to 85 years `- 
old at the time this study was initiated. 
"The prevalence rate-of each of these ocu, 


lar conditions increased with age. 

- Prevalence -of senile cataracts ranged 
iod 4.6% for those between the ages of 
52 to 64 years to-46% for those 75 to 85 - 
.,years of age. Diabetic ‘retinopathy was- 
‘present in 2% of those between 52 and 64 
_ years of age or older, Overall prevalence: 
of senile macular degeneration was 9%, 
with a prevalence. rate .of 2%. in our 


. youngest age group and 28% in the oldest 
 "agé group. Open- angle glaucoma had an 
overall prevalence of approximately 3%. 
: This disease. also showed a statistically 
significant (P«,01 i increase with age from 
^. 71.496 (52 to 64 years old) to 7.2% (75 to 85° 


years old). . í 
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MEASUREMENT OF EPISCLERAL 


/ VENOUS PRESSURE 


CHARLES D. PHELPS, M.D. 
Iowa City, Iowa 

7 | | AND 

| | MANSOUR F. ARMALY, M.D. 


_ Washington, D.C. 


Diseases that elevate episcleral venous 


pressure include carotid-cavernous fistu- 
la, low-flow: fistula between meningeal 
arteries and the cavernous sinus,! tumors 
obstructing the superior vena cava, and 
Sturge-Weber disease? Early diagnosis 
and treatment may, in some instances, 
forestall the serious adverse effects of 
these uncommon diseases. Ocular signs 
of elevated episcleral venous pressure in- 
clude engorged episcleral vessels, eleva- 
tion of intraocular pressure (IOP), and 
reflux of blood into Schlemm’s canal that 
is visible during gonioscopy. Measure- 
ment of episcleral venous pressure facili- 
tates recognition of these diseases and 
helps the ophthalmologist distinguish 
them from other causes of ocular hypere- 


mia such as local irritation, conjunctivitis, 
scleritis, episcleritis, and orbital inflam- | 


mation. 

No instrument is available commercial- 
ly for the measurement of episcleral ve- 
nous pressure. Many instruments previ- 
ously described for this purpose are 
expensive to build or difficult to use. 
Consequently, few clinicians are 
equipped to measure episcleral venous 
pressure. 

For the past ten years we have mea- 
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sured episcleral venous pressure with a 
simple homemade instrument that pro- 


vides rapid and reproducible measure-- 


ments. We constructed the instrument 
easily from readily available, inexpensive 
materials. We used a modification of the 
classical pressure chamber method first 
used in 1880 by Roy and Brown? to mea- 
sure vascular pressures 
tongue, and mesentery of frogs and in the 
tails of newts.and small fish. The pressure 
chamber method consists of placing a 


in the web; 


small transparent chamber, covered at ' 
one end by a transparent membrane, . 


against the vessel to be measured, and 
increasing pressure within the chamber 
until the vessel collapses. 


Several investigators,* !? beginning 


with Seidel* in 1923, have used pressure 
chamber instruments to measure epi- 
scleral venous pressure. None of their in- 
struments has gained wide acceptance. 
Often the materials recommended for the 
membrane (intestinal serosa,^" latex 
films,®8: softened cellophane,? and peri- 
cardium of toads and frogs!!"12) were dif- 


ficult to prepare. Some instruments were™ 1 


filled with water or saline, thus adding to 
the inconvenience of preparation. The 
present instrument, which is similar to 
one described by Stepanik,? overcomes 
these difficulties by utilizing a readily 
available membrane, latex Tonofilm, and 
an air-filled pressure chamber. 

This report describes the construction 
and use of this instrument, the results of 
an investigation of episcleral venous 


pressure in normal subjects, and the clini- 


cal value of the measurement. 
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* 9, manometer; and 4, device for varying the pressure. 


"-— 


Fig. 1 (Phelps). Instrument for measuring episcleral venous pressure: 1, pressum chamber; 2, membrane; 


MATERIAL AND METHODS 


The instrument consists of four parts: 
(1) a pressure chamber; (2) a membrane; 
(3) a manometer; and (4) a device for 
varying the pressure within the instru- 


. ment (Fig. 1). Flexible plastic tubing con- 
` nects the various parts. 


We constructed the pressure chamber 
by drilling out the small end of a Gold- 


"| mann applanation tonometer prism, thus 
converting it into a hollow plastic cham- 
ber open at one end and covered by 


transparent plastic at the other. The exter- 
nal diameter of the open end was 7 mm. 


A short length of stiff plastic tubing, 


— glued into a hole drilled in one side of the 


chamber, served both as a handle and an 
attachment for flexible tubing leading to 
the manometer. 

The membrane was tied over the open 
end of the chamber. Ideally, the mem- 
brane should be transparent, thin, elastic, 


soft and nonrigid, resistant to tearing, air 
tight, nonirritating, easily obtained, and 
easily attached to the instrument. We 
have tried over 25 different membranes. 
The least rigid, but most difficult to pre- 
pare, was toad pericardium.!! The most 
convenient was the latex Tonofilm, manu- 
factured as a sterile Schigtz tonometer cov- 
er. Although less transparent and stiffer 
than toad pericardium, the Tonofilm pro- 


vided comparable results to pericardium 


in paired measurements. We easily fast- 

ened it over the end of the pressure cham- 

ber with a small rubber band (Fig. 2). 
The manometer consisted of a bottle 


partially filled. with water and closed 


tightly by a two-holed rubber stopper. 
Two rigid tubes were inserted into the 
stopper. One tube, which ended in the 
airspace above the water, was connected 
by flexible tubing to the pressure cham- 
ber. The other, a long tube extended 
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Fig. 2 (Phelps) Inflated latex membrane attached 
to pressure chamber by rubber band. 


below the surface of the water, was 
marked at centimeter intervals, with O 
marking water level in the bottle. 

To vary pressure within the system, we 
used an ordinary sphygmomanometer. 
This was connected to a.side arm of the 
tubing leading from the pressure chamber 
to the manometer. The cuff of the sphyg- 
momanometer was rolled and placed be- 


tween two metal plates hinged along one. 


edge and connected by. a screw at the 
other. The insufflation bulb was used for 
coarse adjustments. For fine adjustments, 
we tightened or loosened the screw, thus 
either squeezing or releasing the partially 
inflated cuff. 

The manometer bottle can be set at any 
level in relation to the pressure chamber 
without affecting the measurement. The 
reading in centimeters of water is easily 
converted to millimeters of mercury by 
multiplying it by a conversion factor of 
0.74. 2, 3 l 
We performed measurements by using 
the slit-lamp biomicroscope for illumina- 
tion and magnification. A. green filter re- 
duced glare and increased contrast be- 
tween the blood column. and underlying 
sclera. Measurements were most conve- 
niently made in the temporal or nasal 
sectors of the perilimbal sclera. Topical 
anesthesia was used. 

While the membrane surface of the 
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pressure chamber was alternately applied 
to and lifted from the eye, we observed» 
the underlying vessels for color, caliber, 
and continuity. The chamber should be 
applied firmly, so that the arex”of mem- 
brane applanation goes slightly beyend 
the vessel being studied. However, the 


ME plastic rim of the chamber should neither 


touch the eye nor press on the eyelid. 


-Because the vein was occluded for only 


short intervals, a damming-up effect was 
avoided. . 

Initially, the chamber pressure was 
raised above venous pressure, thus allow- 
ing thé observer to distinguish veins from 
arteries, Pressure in the chamber was then 
lowered or raised as needed, usually in 
increments or decrements of about 1 em 
H,O. Observations were made at each 
pressure level, with the observer taking 
ample time to convince himself of the 
presence or absence of venous collapse. 

There may be a difference of 2 to 3 mm. 
Hg between the pressure required to 
slightly indent the blood column and that 
required to completely obliterate the ves- 
sel. Between these levels, the blood col- 
umn gradually blanches. The first varia- 
tions in intensity of color are subtle and 
difficult to reproduce consistently. On the 
other hand, complete obliteration of the 
blood column requires too high a pres- 
sure. The vein, which is elliptical in 
cross-section, collapses first in its midpor- 
tion. Rigidity of its walls prevents its 
complete collapse until the external prese | 
sure is raised considerably above intra- ` 
ocular pressure. It is easy to determine a 
sharp end point, which is, at most, 0.05 to 
1.00 em H.O below the first observable 
changes, and is reproducible. At this 
point the blood column is still approxi- 
mately its original width, but is blanched. 
À slight further increment in pressure 
obliterates part of the column. 

Selection of a proper vein is important. 
Conjunctival veins are readily identified 


+38 
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. vessel first becomes visible, 


because they move over the underlying 


«tissues. Episcleral veins are fixed to the 


underlying sclera. Veins of similar caliber 
and location should be measured in each 


. eye of tirs patient. 


Irpiscleral veins have a higher pressure 


df measured immediately adjacent to the 


point where they emerge from the sclera 
than if measured at a point several milli- 
meters "downstream." This drop in pres- 


- sure may be real or it may be an artifact 


caused by the oblique course of the vessel 
through the sclera. At the point where the 
it is still 
partially intrascleral and thus partially 
protected by the sclera from the pressure 
ef the chamber. Greater pressure is re- 


; quired to collapse the vein, and a falsely 
- high estimate results. 


. To check the reliability of the instru- 
ment, we measured episcleral. venous 


. pressure three times in each eye of 28 


. normal individuals. Ages of the subjects 
were evenly distributed between 18 and 
75 years. Measurements were read from 
the manometer scale to the nearest 0.5 cm 
H,O and then converted to millimeters of 
mercury. Each measurement was masked 
in that the examiner was unaware of the 


. pressure level in the manometer until he 
had decided on the end point. We record-: 
ed the average of the three measurements 


‘in each eye as the episcleral venous pres- 
sure of that eye. 


RESULTS 


Normal Subjects —The, range between: 


the highest and lowest of the three meas- 
urements in each eye varied from 0.4 to 


. 2.3 mm Hg. It averaged 1.1 + 0.5 mm Hg 


(mean + S.D.). The variation between the 
three measurements was less than 1 mm 
.Hg in 25 eyes, 1 to 2 mm Hg in 27 eyes, 
and over 2 mm Hg in only four eyes. 
The average episcleral venous pressure 
for the 56 eyes was 9.0 + 1.6 mm (mean 
+ S.D). The lowest pressure recorded 
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TABLE 1 


CASE 1. 
EFFECT OF LOW-FLOW ARTERIOVENOUS FISTULA 
ON INTRAOCULAR PRESSURE, EPISCLERAL 
VENOUS PRESSURE, AND EXOPHTHALMOS 





Episcleral 
Intraocular Venous 
. Pressure Pressure — Exophthalmometry 
Date (mm Hg) (mm Hg) (mm) 
a GE FO R.E. L.E. R.E. L.E. 
M 
11/12/75 10 24 10 18 17 23 
. 12/ 1/75 12 22 9 16 
12/16/75 11 21 8 21 15 23 
1/20/76 12 98 e 16 26 
3/ 5/76 - 12 20 — — 17 23 
4/23/76 11 17 — — 17 22 
8/24/76 13 14 7 8 16 18 


was 5.6 mm Hg and the highest was 12.0 
mm Hg. Average pressure for right eyes 
was 9.2 mm Hg and for left eyes was 8.8 
mm Hg. The difference between the two 
eyes was more than 2 mm Hg in two 
subjects, between 1 and 2 mm Hg in six 
subjects, and less than 1 mm Hg in 20 
subjects. 


CASE REPORTS 


Case I—A 60-year-old man complained of left- 
sided headache, double vision, and sudden propto- 
sis of his left eye. Examination revealed a normal 
right eye. The left eye had a superior oblique pare- 
sis, 6-mm exophthalmos, prominent episcleral ves- 
and gonioscopy revealed blood filling 
Schlemm’s canal. Intraocular and episcleral venous 


. pressures were elevated in the left eye, but not in the 


right (Table 1). Outflow facility was normal in each 
eye (0.28 ul/mm Hg/min in the right eye, and 0.26 
ul/mm Hg/min in the left eye). 

Orbital echography revealed a large pulsating 
vein in the left orbit. Doppler studies demonstrated 
reversal of venous flow. Carotid angiograms showed 
a low flow arteriovenous fistula filling the basilar 
venous plexus, the cavernous sinus, and the petrosal 
sinus and ophthalmic veins. We presumed the shunt 
came from one of the small branches of the menin- 
gohypophyseal artery. l 

No treatment was given. Signs and symptoms 
remained the same for about three months and then 
slowly resolved. Episcleral venous pressure re- 
turned to normal. The patient remains well one year 
later. We assume that a small arteriovenous fistula 
closed spontaneously. 

Case 2—A 21-year-old woman said her right eye 
had been red for one month. Eighteen months 
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earlier she had undergone surgery for a chemodecto- 


* ma involving the right pterygoid space, basé. of 


skull, and middle cranial fossa. Recovery from this 
extensive operation was uneventful and complete, 
but 12 months later (five months before her eye 
became red) she was in an automobile accident 
which resulted in a right sixth nerve palsy. 

Examination revealed marked hyperemia of the 
right epibulbar vessels. Intraocular pressure was 
R.E.: 18 mm Hg, and L.E.: 11 mm Hg. Episcleral 
venous pressure was R.E.: 16 mm Hg, and L. Ey 
9 mm Hg. Outflow facility was R.E.: 0.24 pl/ 
Hg/min, and L.E. 0.27 ul/mm Hg/min. Carotid 
angiography revealed a right carotid-cavernous fis- 
tula Through a craniotomy incision, the right oph- 
thalmic and external carotid arteries were clipped. À 
muscle embolus was used to plug the right internal 
carotid artery. 

Ten days later, IOP was 14 mm Hg in edch eye; 
episcleral venous pressure was R.E.: 7.5 mm Hg, 
and L.E.: 8 mm Hg. Sheremains well one year later. 

Case 3—A 58-year-old man, a heavy smoker, com- 
plained of shortness of breath. He had periorbital 
edema and distended cervical veins. Chest roent- 
genograms revealed a large density containing an air 


fluid level in his right upper lobe. Bronchoscopy 


revealed a large mass occluding the right mainstem 
bronchus. Biopsy showed the rnass to be a broncho- 
genic carcinoma. 

Intraócular pressure was 20 mm. Hg i in-each eye, 
and episcleral venous pressure was 16 mm Hg in 
each eye. A diagnosis of superior vena caval obstruc- 
tion was made. Irradiation treatment caused tempo- 
rary amelioration of symptoms. Episcleral venous 
pressure decreased to R.E.: 11 mm Hg, and L.E.: 
19.5 mm Hg. He died soon afterward of complica- 
tions of metastatic carcinoma. . 

Case 4—A 54-year-old man was Fefesed for mea- 
surement of episcleral venous pressure because of 
dilated episcleral vessels in his right eye. The right 
eye also had reduced visual acuity and occlusions of 
several branch retinal arterioles. Arteriovenous fis- 
tula was considered as a possible cause. 

However, episcleral venous pressures were 8 mm 
Hg in both eyes, and IOP was 14 mm Hg in both 
eyes. Further examination revealed the episcleral 
vascular dilation was confined to tlie interpalpebral 
region. He had worked for much of his life shovel- 
ling coal into a furnace, with the right side of his 
body turned toward the fire. Subsequent investiga- 
tions revealed severe carotid artery occlusive disease 
as the presumed cause of his retinal vascular dis- 
ease. The episcleral vascular dilation was probably 
caused by chronic exposure of the right eye to high 
heat. 

Case 5—During a routine ocular examination, a 
12-year-old boy was discovered to have high IOP in 
his left eye. Since birth he had had a hemangioma 
(port-wine stain) involving the left side of his face, 
including the left upper eyelid. 

Visual acuity was 6/6 (20/20) in each eye, but 


perimetry revealed a nasal step in the left visual 
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field. A hemangioma involved the episcleral vessels 
in his left eye, and the left cornea was 1 mm latger 
than the right cornea. The left optic disk had glaucd- 
matous cupping. The chamber angle had a.normal 
configuration, but blood refluxed into Schlemm's 
canal during gonioscopy. Intraocular prestre was 
RE.: 15 mm Hg, and L.E.: 35 mm Hg. Episcleral 
venous pressure was R.E.: 8 mm Hg, and varied 


from 18 to 16 mm Hg in the left eye. We recorded the - 


highest pressures from small episcleral veins in the 
hemangioma; lower pressures were recorded from 
large episcleral veins some distance from the he- 
mangioma. A diagnosis was made of Sturge-Weber 
disease with glaucoma secondary to elevated epi- 
scleral venous pressure. The elevated episcleral ve- 
nous pressure probably resulted from arteriovenous 


_ shunting in the episcleral hemangioma. 


X 


: DISCUSSION 


Episcleral venous pressure is worth. 
measuring for two reasons: (1) it is one of : 


the physiological factors which deter- 
mines IOP; (2) its elevation can be accu- 
rately measured and is a cardinal sign of 
several diseases, that obstruct drainage of 
venous blood from the orbit. The epi- 
scleral veins are like a physiologic “sink” 
that aqueous humor. empties into as it 
leaves the eye through the trabecular 
meshwork; Schlemm's canal collector 
channels, and aqueous veins. Episcleral 
venous pressure is independent of varia- 
tions in IOP; however, IOP is not inde- 


pendent of episcleral venous pressure. 


The dependence of IOP on episcleral 
venous pressure is clarified by the famil- 


iar rearrangement of Goldmann’s classi- 


cal model of aqueous outflow: 
P, = F/C + P4 

According to this formula, a rise in epi- 
scleral venous pressure (Pey), unless com- 
pensated by a fall in the rate of aqueous 
flow (F) or an increase in outflow facility 
(C), will cause an equal rise in IOP. 

Pressure in the episcleral veins is deter- 
mined by body position and by the tissue 
pressure of the orbit, head, and neck. If a 
subject is sitting or standing, pressure in 
the episcleral veins is maintained by force 
transmitted from the arteries through the 


, 


aS 


episcleral capillaries at a level just high 


. enough to prevent collapse of the oph- 
- thalmic and jugular veins by the extra- 


mural tissue pressure. In a recumbent or 
head “teawn position, the subject's epi- 
scaeral venous pressure is also determined 


. by how far below the level of the right 
_ atrium the eye is. 


Because tissue pressure in the orbit, 


head, and neck probably undergoes little 


spontaneous variation, the role of epi- 


. scleral venous pressure in determining 


: the level of IOP is normally static and 


.comes into play only with changes in 
body position. Few varieties of glaucoma 
are caused by abnormalities of episcleral 


.venous pressure®!°16, the high IOP in 


..most types of glaucoma results from re- 
duction of outflow facility. In a few dis- 
eases, however, including arteriovenous 
fistulas, superior vena cava obstruction, 
and Sturge-Weber disease, high episcleral 
venous pressure causes increased IOP. 
Direct measurement is the most accurate 
way of proving elevated episcleral venous 


' pressure to be a cause of secondary glau- 


coma. Patients with prominent episcleral 

-vessel§ or spontaneous reflux of blood 
into Schlemm's canal may have high epi- 
scleral venous pressure, but actual mea- 
surement must confirm it: , 

The first four case histories illustrate 
‘the value of episcleral venous pressure 
measurement in the diagnostic evaluation 
of a patient with a red eye. In the first 


- three patients, measurement of episcleral 
. venous pressure not only confirmed ob- 
structed venous drainage, but also pro-. 


vided a useful means of assessing the 


. response to therapy or the natural course 


of the disease. In the fourth case, the 
measurement proved the patient's red eye 
was not caused by elevated episcleral 
venous pressure. The fifth case illustrates 
how measurement of episcleral venous 
pressure can be used to elucidate disease 
mechanisms. (The role of elevated epi- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JANUARY, 1978 


scleral venous pressure in the pathogene- 
sis of Sturge-Weber disease is discussed 
in detail elsewhere?) 

The present instrument provides repro- 
ducible measurements of episcleral ve- 
nous pressure. Our results in normal sub- 
jects aré similar to those obtained by other 
investigators using a variety of tech- 
niques and instruments (Table 2). 
4-101218 Qur instrument is easy to use 
and allows for quick measurements. 
Preparation for each measurement con- 
sists only of fastening a new latex mem- 
brane to the pressure chamber. The entire 
measurement, including preparation and 
replicate measurements, takes less than 
five minutes. 

The accuracy of any pressure chamber 
instrument has at least one inherent limi- 
tation. The technique assumes that col- 
lapse of a vein does not occur until extra- 
vascular pressure (the pressure within the 
chamber) exceeds intravascular pressure. 
This assumption may not be completely 
correct. If active tension caused by 
smooth muscle contraction is present in 
the wall of a vein, the vein may collapse 
while the transmural pressure is still 
slightly positive. Because episcleral veins 
have smooth muscle and adrenérgic in- 
nervation, they may have active tension in 
their walls. Thus, the estimate of episcler- 
al venous pressure obtained by the pres- 
sure chamber technique may be slightly 
low. The magnitude of this effect, how it 
varies from subject to subject, and how it 
is affected by topically applied medica- 
tions are unknown. 


‘SUMMARY 


Using materials available in any oph- 
thalmology clinic, we constructed a use- 
ful and reliable instrument for measuring 
episcleral venous pressure. The -instru- 
ment, a modification of the pressure 
chamber method of Seidel, utilizes a latex 
membrane and an air-filled chamber. 
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TABLE 2. l 
RESULTS OF STUDIES ON EPISCLERAL VENOUS PRESSURE IN NORMAL EYES 
l Episcleral Venous ! 
No. of Pressure (mm Hg) - ~ 
Author Eyes Mean x S.D.) Method ` 

CP a a UM TAIN. SNR 
Seidel* P Range: 7-11 Pressure chamber with 

serosal membrane 

Thomassenë P Range: up to 65 Pressure chamber with 

. . softened cellophane 

Linnér® 24 14.3 + 1.02 . . Pressure: chamber with 

rubber membrane 

Goldmann!? 20 9.7 + 9.2 Torsion balance 
Rickenbach and 10 l4 l5 Torsion balance 

Werner!4 | 
Linnér, Rickenback, 38 10.0 + 2.6 Torsion balance 
arid Werneri’ 38 114 £1.4. Pressure chamber with 
| rubber membrane 

Weigelin and Lóhlein? 103 9.7 x 2.5 Pressure chamber with - 

i serosal membrane 

Linnér? 98 11.0 € 14 Pressure chamber with ” 

i rubber membráne 

Stepanik? 25 19.1 + 7.2 Pressure chamber with : 

: ; rubber membrane : 

Leith!9 20 104 ?-. Pressure chamber with 

rubber or plastic 
, A membrane 
Kupfer and Sanderson?? 21 8.3 + Ll Pressure chamber with 
frog pericardium 
- for riembrane 

Podos, Minas, and 39 9.0 + 14 Force-displacement 
. Macri!$ transducer 

Stepanik'* 16 10.4 x 4.1 Applanation measurement 

‘of- intraocular pres- 
sure after prolónged 
um l indentation tonometry 

Krakau, Widakowich, 4 Range, 14.3-20.1 Àir jet 

and Wilke!$ 
Present study 56 9.0 + 1.6 g Pressure chamber with 


These. modifications facilitated ease of : 


preparation for the measurement. Epi- 
scleral venous préssure in normal sub- 
jécts was 9.0 + 1.6 mm Hg (mean + S.D.). 
Measurement of épiscleral venous pres- 
sure facilitated diagnosis of diseases such 
as arteriovenous fistula and superior vena 
caval obstruction, which block drainage 
of venous blood from the orbit. 
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PHENYLEPHRINE PROVOCATIVE TESTING IN 
. THE PIGMENTARY DISPERSION. SYNDROME 


Davip L. EPSTEIN, M.D., WILLIAM P. BOGER III, M.D., : 


AND W. MORTON GRANT, M.D. 


Boston, Massachusetts 


The pigmentary dispersion syndrome is 
characterized by a loss of pigment from 
the posterior iris surface in the midpe- 
riphery, and its subsequent deposition on 


intraocular structures such as the cornea, 


trabecular meshwork, iris, and lens.!^$ 
The condition results in a striking trans- 
illumination pattern of the iris,2?*6 as 
well as a Krukenberg spindle, trabecu- 
lar pigment band, subtle heterochromia, 
and posterior lenticular pigmentation. It 


has not been adequately stressed that the : 
pigmentary dispersion syndrome may. 


occur with or without glaucoma (pigmen- 
tary glaucoma). We have often observed 
the full dispersion syndrome without 
glaucoma in otherwise normal patients. 
Sugar^ believes that elevated intraocu- 
lar pressure is a late-appearing compo- 


nent of the full syndrome, and he has ` 


observed the onset of glaucoma 12 to 20 
years after pigmentary dispersion was 
first detected." Nevertheless, not all pa- 
tients with pigmentary dispersion syn- 
drome develop glaucoma even after 20 


years of follow-up (Case 1). À diagnostic 


test to identify latent pigmentary glauco- 
ma in patients with the dispersion syn- 
drome would be useful. 

Phenylephrine mydriasis may result in 
the liberation of pigment granules into 
the aqueous humor? These pig- 
ment particles are believed to originate 
from posterior iris surface neuroepithelial 


From the Glaucoma Consultation Service and : 
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cells, which rupture during iris dilator - 


muscle contraction.? Ordinarily phenvl- 
ephrine either reduces or does not alter 
intraocular pressure in normal persons 


. and open-angle glaucoma patients?! 


Rare cases of paradoxical pressure rise, 
despite open angles, have been reported 
following phenylephrine  mydriasis.!344 
Kristensen!? reported a marked rise in 
intraocular pressure associated with ex- 


cessive liberation of pigment into the: 
anterior chamber after phenylephrine’ 


mydriasis in patients with pigmentary 
glaucoma: and pseudoexfoliative glauco- 
ma. He believed the mechanism of the 
pressure rise to be temporary blockage of 


‘the trabecular meshwork by the liberated 


pigment particles.!5 
We wished to learn the incidence of 


such a phenylephrine-induced, pigment- 


associated pressure rise in patients. with 
pigmentary glaucoma, and to determine 
whether this test could identify latent 
glaucoma in patients with the pigmentary 
dispersion ‘syndrome. Additionally, we 
documented two cases of pigmentary 
glaucoma in which either spontaneous or 


exercise-induced liberation of pigment. 
_into the anterior chamber was associated 


with a marked rise of intraocular pressure 
and obstruction of aqueous outflow. 


SUBJECTS AND METHODS 


We studied 49 patients with pigmen- 
tary dispersion syndrome or pigmentary 
glaucoma. All patients had had slit-lamp 
examinations, gonioscopy, iris transillu- 
mination, optic disk drawings (often with 
stereophotographs), tonography, and vis- 


_ual fields as part of their routine examina- 


tions here. The first four of these exami- 
nations were repeated on all patients (by 
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"s D.L.E. and W.P.B.) before phenylephrine 
e provocative testing. 
We diagnosed cases of pigmentary dis- 
ə „persion syndrome, with or without glau- 
v7 coma, observing the presence of the 
chéracteristic peripheral iris transillumi- 
- nation pattern?*-5* and a dense pigment 
band in the trabecular meshwork, and the 
absence of exfoliation, cysts, or melanoma 
of the iris or ciliary body. The presence of 
the characteristic iris transillumination 
- pattern was ‘considered essential to 
. * the diagnosis of pigmentary dispersion 
2 syndrome. Patients. whose irides did not 
transilluminate, but who had dense tra- 
becular pigment bands with corneal en- 
-dothelial pigmentation (Krukenberg spin- 
‘dles) without other cause were listed as 
having “probable” pigmentary disper- 
sion syndrome. Patients with moderately 
. dense trabecular pigment bands who had 
abnormal iris transillumination and other 
- .,. signs of pigmentary dispersion were,also 
listed as probable pigmentary dispersion 
syndrome cases. These patients would 
have been classified as having pigmentary 
dispersion syndrome according to previ- 
ously published criteria.® 2 
We diagnosed pigmentary glaucoma, or 


* 
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"pigmentary dispersion syndrome with 
glaucoma," when Goldmann applanation 
intraocular pressures were repeatedlv 24 
mm Hg or more and results of tonography 
were abnormal (C value of 0.15 or less). 


'Patients both with and without glaucoma- 


tous disk damage and field loss were clas- 
sified as pigmentary glaucoma cases on 
the- basis of abnormal intraocular pres- 
sure and tonographic results, although 
they obviously represented different 
stages of the disease process. These cases 
would have been classified as pigmentary 
glaucoma accórding to previously pub- 
lished criteria Pigmentary dispersion 
syndrome without glaucoma was diag- 
nosed if repeated Goldmann applana- 
tion intraocular pressures were 21 mm 
Hg or less, and tonographic C values were 
0.19 or more. As a subgroup of those with 
the syndrome but without glaucoma, pa- 
tients with intraocular pressures of 22 to 
23 mm Hg and C values of 0.16 to 0.18 
were classified as pigmentary glaucoma 
"suspects." 

For phenylephrine provocative testing, 
one drop of 10% phenylephrine was ap- 
plied randomly to one eye of a pigmen- 
tary dispersion patient every five minutes, 


TABLE | 


AGE AND SEX OF PATIENTS WITH PIGMENTARY DISPERSION SYNDROME 
p WITH AND WITHOUT GLAUCOMA 


- Number 


Pigmentary glaucoma ' l 
Men 19 


Women 12 
Pigmentary glaucoma suspects 

Men 4 

Women 3 


Pigmentary dispersion 
without glaucoma 


Men . 10 
Women 8 
Total 
ý l Men l | 29 


« Women 20 


Average Age at' 
Time of Testing 


Average Age at 
Time of Diagrosis 


(yrs) (yrs) 
44 41 
54 48 
43 . 38 
44 40 
44 40 
48 45 
44 Al 
52 . 47 
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three times. The fellow eye with pigmen- 
tary dispersion syndrome served as a 


control. Applanation pressure, anterior 


chamber pigment floater reaction, and pu- 
pillary diameter were recorded in a dark- 
ened room both before and between 60 
and 120 minutes after phenylephrine ad- 
ministration. Anterior chamber pigment 
floater reaction was graded according to a 
modified Mitsui scale in which grades 
1+ to 4+ in our study correspond to 
Mitsui grades 3 to 6. No attempt was 
made to alter or to discontinue topical 


PIGMENTARY DISPERSION SYNDROME 2 


Pd 


antiglaucoma therapy before phenyleph- 


rine testing because the pressure rise with 
phenylephrine has occurred in patients 
both on and off topical therapy. 

Iris transillumination was performed, 
after dark adaptation to a darkened room, 
with a fiber optic transilluminator applied 
‘to the lower eyelid or sclera. Grading was: 
"minimal" when one to four individual 
peripheral slits showed; "moderate" 


when less than 180 degrees of the circum- - 


ference  transilluminated; “extensive” 
when more than 180 degrees of the cir- 
cumference transilluminated. | 

Pearson regression lines were calculat- 
ed on a computer calculator. 


RESULTS 


We recorded the age and sex of the 49 
patients with pigmentary dispersion syn- 
drome (Table 1). Seventeen of 31 (55%) 
patients with pigmentary glaucoma, and 


10 PIGMENTARY GLAUCOMA 


Number Of Patients 





Pigment Liberated 
Into Anterior Chamber 


Number Of Patients 





Pigment Liberated 
into Anterior Chamber | 


ie ¢ 


i+ 2+ 


Fig. 1 (Epstein, Boger, and | Grant) Top, Incidence 
of different grades of phenylephrine-induced pig- 
ment liberation into the anterior chamber in pig- 
mentary glaucoma. Cross-hatched areas represent 
cases classified as "probable" pigmentary glau- 
coma. Bottom, Incidence of different grades of 
phenylephrine-induced pigment liberation intq the ` 
anterior chamber in pigmentary dispersion syn-. 
drome without glaucoma. Dotted areas represent 
patients classified as pigmentary glaucoma: 'sus- 
pects.” 


14 of 18 (78%) patients. with pigmentary 
dispersion syndrome without glaucoma, 
demonstrated a 2+ or greater grade of 
pigment liberation in response to phenyl- 
ephrine (Fig. 1). Within both groups was 
a tendency for greater incidence of such 
pigment liberation with increased age 
(Table 2). Overall, six of 14 (43%) pa- 


TABLE 2 


PROPORTION OF PATIENTS DEVELOPING 2+ OR GREATER ANTERIOR 
CHAMBER PIGMENT LIBERATION IN RELATION TO PATIENT AGE 


Age 

(yrs) Pigmentary Glaucoma 
10-29 3/3 

30-39 2/7 

40-49 1/4 

50-59 5/7 

60-79 6/10 


Pigmentary Dispersion Total 
Without Glaucoma (96) 
1/3 4/6 (66) 
0/1 2/8 (25) 
5/6 6/10 (60) 
4/4 9/11 (82) ° 
4/4 10/14 (71) 
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k one thére was no correlation between. 
‘tthe, extent of iris tranisillumination- and: 
+ 'the\grade of. phenylephrine- induced pig- ' 
;.ment liberation (Table 3). Patients ‘with 
= pigmentary: glaucoma: who-were receiving 
E miotic or epinephrine antiglaucoma ther: s 

apy at, the time of phenylephrine: testing. 
> demonstrated a higher 
os phénylephrine-induced . pigment: libera- - 
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(0) - 

Minimal EE oM Ix "T 40) 
' Moderate. ` satia, (58) - 
. Extensive 6/11 (954). 


“S tients with Dismenisis dispersión syn- 


‘ 4 . 


- 


drome under the age. of 40. years dem- 


“onstrated such pigment liberation, as 
.'éompared to 25 of 35 (7190) patients who. 
"were older than 40 years (Table 2). Only 3 
:five of 49 patients, three with glaucoma 
and two without, developed: ar At pig 
i ment reaction: (Fig. 1). ` 2 


In patients both with iid without CN 


" tion than those pigmentary glaucoma! pa- 


_ tients. who. were not on topical: remp at - 
E the time of the testing (Table as a 
-There was a wide variation in- the Mea: 2 
ocular presure response to. the. phenyl-.: 
ephrine testing (Figs. 2 and 3). Only three: 
“of, 31 pigmentary glaucoma patients and 
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 Pigmehiary Glaucoma 


incidence: of: 


. -Pigmentary Dispersion i 


Without Glaucoma - Total | 
feats . (96); +» (96) i 
m i 73/4 (15) 7/12 (58) . 
(00s c 4580), : 11/17 (65). | 

^ c 7/8 (78) A (65) 


n + 
t. 


oncor i8 vss di ped: patiénts | 


p without. glaucoma (but this. one was a 


‘pigmentary glaucoma suspect) developed 


a pressure rise. greater than 2mm Hg 
during the phenyleplirine testing (Figs. pA 


: and 3). During this time, the fellow eye in: 
these patients did not: change more than 


-+I mm. Hg. In patients: who developed 
3+ or A+ pigment: liberation, two of ten : 


patients with. pigmentary glaucoma mani- 


= fested-à greater ‘than 2 mm Hg pressure’ 


rise,: as: 'compared.. to: 0 of rine without , 


n glaucoma (Figs. 2 and.3). The. highest | 


préssureé: rise Observed from phenyleph- 


- 


rine in: thesé 49° ‘patients’ was 7mm Hg 

(Fig. 2). Gonioseopy: in the patients with 

"the pressure tise reyealed that the anglés 
had remained ; open. | 


"CASE, REPORTS. ; er; 


t 


‘Case 1—Tlie. case on a 76-year-old white man was 
diagnosed: as. pigmentary dispersion syndrome in. 
the emergency room where he sought treatment for : 
blepharitis. According to records of his ophthalmol- 
ogist, he;had been observed for 20 years for heavy 


Krukenberg spindles: in both ‘eyes, with normal ` 
intraocular pressure; he received no treatment. 
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Fig. 2 (Epstein gee and | Grant). Effect of. 
phenylephrine on anterior chamber pigment, libera- " 
tion and intraocular pressure. in pigmentary glauco-.’. 


_ ma. Open squares represent pigmentary - glaucoma., 


Solid squares ‘yepreserit, "probable". pigmentary: 
glaucoma as defined in the test. The computed trend 
is represented ud the r (regression) line. ` 
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Ryondudtion: Po hs presence of broad 
Krukenberg spindles in both. eyes, The: ‘anterior ' 
chambers were.deep, with occasional pigment parti- ', 
cles present spontaneously in the aqueous humor.of 
the right eye; and 1+ spontaneous pigment particles 
in the left eye. No exfoliation was presént and there 


.was moderate, pigment deposition on ‘the anterior; 


iris surfáce in both eyes. Marked iridodonesis was'in ' 


both eyes. Striking, spoke-like, midpeéripheral. iris K, 


transillumination was present iri all, quadrants, in, 
each eye. Applanation ‘pressure was, 19 mm ‘Hg in. 


each eye. Gonioscopy revealed wide open , angles’. f 


with dense continuous trabecular pigment'bánds in’ 
'each eye. There was some dense uveal meshwork in 
both eyes which was not thoughtto represerit abnor- 
mal "iris processes. 71516 The disks showed healthy 
physiological cupping and the’ visual fields were’ 
full. Tonography C values were R.E.: 0.33; and 
L.E.: 0.38. Phenylephrine provocative. testing of the 


. right eye revealed an increase in the amount of ' 


anterior chamber pigment floater particles ‘to 3t 

with no change in intraocular pressure. w 
Case 2—A 30-year-old myopic white man atadi 

blurring of vision and halos after exercise; greater in 


- PIGMENTARY: DISPERSIÓN SYNDROME ` 


va 
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r 
1 


e coo iniindtion throügh .the dene at the 
- corneoscleral limbus. The anterior chámbers were 
abnormally deep. Gonioscopy | revealed an almost 
concave iri$ contour: with a dense, black band of : 
pigment 360; dnas trabecular meshwork*in bo 


l “The disks had mall a cups. od on 


pressures were R. .E.: 20 mm Hg, and L.E.: 19 mm 


Hg. There. was an occasional speck of pigment 
-floating in the'áqueous in both eyes. i 
The patient agreed to jog for.two hours, to provoke - 


his symptoms. When he returned, he reported mild 
R.E.: 31 mm Hg, and L.E.:,22 mm Hg. There were 


diffuse; fine clouds of pigment in the aqueous of the 


- 


Before: ‘exercise, tonograpliy. C for the right eye had 


' beer 0:09. The patient stated that activity in which 


m ."4T* 


' onset- of symptoms. Applanation pressures were’ 


. right eye}. greater: than i in the left eye. Tonography C. 
J values after exercise were R:E.: 0.02, and L.E.: 0.05. 


he “ji jiggled” ` his head, such as basketball, caused 


more symptoms than simple running. ; 
Seven months later the.patierit returned with" 


| „symptoms -of halos in the right eye. Intraocular 


, 
. 
4 


- 


pressures: were R. E.: 38 mm Hg,.and L.E.: 22 mm 
Hg with à 'great, amount of circulating pigment in the 


‘anterior chamber: of the right eye, and considerably 


mmHg 
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Change in E iue 
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 léss in the left eye. 


Subsequently tlie pinent returned. for phenyleph- 
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Fig. 3 (Epstein, rm and Grant). Effect of 
. phenylephrine on anterior chamber pigment libera- 


the right eye than the left eye. Pressure was 40 mm: ' tion and-intraocular pressure in pigmentary disper- 


Hg in both eyes. The patient was in good health - 
with no family history of glaucoma. 


Examination on another occasion, when the pa- 


tient was asymptomatic, revealed diffuse deposits of. 
pigment on the back surface of both corneas; and the 
shadow of a band of pigment in each angle. showed ' 


+ 


B [ 
+ ' 4 
. 


¿sion syndrome without glaucoma. Open triangles 
represent pigmentary dispersion snydrome without 
. glaucoma. Solid triangles represent those patients 
who were classified. as pigmentary glaucoma sus- 
pects. The computed Hone is Plena by the r 
. (regression) line. 
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rine provocative testing. After phenylephrine, the 


: right’ eye showed only an occasional pigment speck 


in the anterior chamber with no significant change 

in tension, but an increase in facility to 0.14. Subse- 
ent phenylephrine testing of the left eye revealed 

ment cells in the anterior chamber with 

ificant change in tension or facility. 

ase 3—In 1968 a 30-year-old white.man with 






- pigmentary glaucoma gave a history of intermittent 


attacks of alternating monocular pain, halos, and 
blurred vision lasting three to four hours. He associ- 
ated these attacks with dim illumination and occa- 
sionally with emotional circumstances, but not 
exercise. Intraocular pressures when he was asymp- 


- tomatic were in the low 20s in the right eye, and low 
> 30s in the left eye. Tonography C values were R.E.: 


0.10, and L.E.: 0.06. The angles were open, of safe 
width, with dense trabecular pigment bands. No 
pigment particle floaters were noted in the anterior 
chambers. The disks had small physiological cups. 
Darkroom testing resulted in no pressure rise. The 
patient was treated with epinephrine and pilocar- 
pine in the left eye for several years. 

'In 1975, after treatment had been discontinued, 
phenylephrine provocative testing was performed in 
the left eve. The intraocular pressure decreased from 
34 to 21 mm Hg in the left eye, and only a rare 


` pigment granule was seen in the anterior chamber of 
* the left.eye. The right eye remained unchanged at 24 


mni Hg. The patient was observed further without 


' ‘treatment. 


In December 1976 he was seen during a spontane- 
ous attack in the right eye that occurred while he 
was working outside in dim light at night. Intraocu- 
. lar pressure was R.E.: 55 mm Hg, and L.E.: 22 mm 
Hg. There were 4+ multisized pigment particle 
floaters in the anterior chamber of the right eye, and 
only occasional particles in the left-eye. Krukenberg 
spindles were prominent in both eyes. Gonioscopy 
revealed both angles to be open with dense trabecu- 


lar pigment bands. The patient was treated with 


acetazolamide.and was asymptomatic the following 
morning. ' 

Case 4—In a 75-year-old white. woman under 
treatment for primary open-angle glaucoma, the 
‘corneas “were clear, the angles were open without 
abnormal pigmentation, and the irides did not trans- 
“illuminate. Tonography C values were R.E.: 0.14, 
and L.E.: 0.12, The disks had wide physiological 
cups that did not reach the rims, and fields were full. 
Under treatment with echothiophate, epinephrine, 
and acetazolamide the intraocular pressures were | in 
the low 30s. 

On five occasions phenylephrine testing was per: 
formed on one or the other eye and the intraocular 
pressure in the tested eye rose 10 to 27 mm Hg 
(mean 16 mm Hg) above the pretest pressure, into 
. the upper 40s and low 50s. On four of these oc- 
casions the fellow untreated eye showed no rise 
in pressure, and once it rose 5 mm Hg. During 
this testing, a diffuse cloud of extremely fine pig- 
rhent particles was observed in the anterior cham- 
ber of the treated eye. Gonioscopy revealed the 
angle wes always open during these pressure eleva- 
tions. 
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DISCUSSION 

The basic abnormality. in pigmentary 
glaucoma has been a subject of controver- 
sy. Several authors®-+717 have suggested 
pigment obstruction of the aqueous out- 
flow channels as a cause for the glaucoma, 
while others have ascribed the glaucoma 
to congenital mesodermal angle anoma- 
lies.5:1618:1? Initial studies ?9 of corticos- 
teroid testing suggested that pigmentary 
glaucoma was a variant of primary open- 
angle glaucoma, but more. recent studies 
have suggested that these two diseases are 
distinct entities.?^?? Hyperplasia of the 
iris dilator muscle?3?4and degeneration.of 
iris nerve elements?* have been observed 
in pigmentary dispersion syndrome, but: 
the exact relationship of these iris abnor- 
malities to the basic mechanism of the 
glaucoma has been uncertain. 

Cases 2 and 3 support the possibility of 
at least a temporary obstruction of aque- 
ous outflow channels by pigment particles 
in certain pigmentary glaucoma patients, 
although both the pigment liberation and 
elevated pressure may have been mani- 
festations of some other process. Experi- 
mentally, pigment particles can obstruct 
aqueous outflow in perfused enucleated 
primate eyes,25-?? and pigment particles 
have been observed “plugging” the inter- 
trabecular spaces: in pathological speci- 
mens of pigmentary glaucoma.?®?° Kris- 
tensen!5 reported a phenylephrine- 
induced, pigment-liberation associated 
pressure rise in pigmentary glaucoma and 
also suggested that pigment particles are 
capable of obstructing the outflow chan- 
nels.5 

We observed that less than one shad of 
patients with pigmentary glaucoma -de- 
veloped a 3+ or 4+ pigment response 
after phenylephrine administration (Fig. 
1), and of these only 20% (two of ten) 
developed an appreciable intraocular 
pressure rise (Fig. 2). The highest pres- 
sure rise observed in the 31 pigmentary- 
glaucoma patients was 7 mm Hg, which 
was considerably lower than that in 


* 


VOL. 85, NO. 1 


Kristensen's case, and in our patient 


with primary open-angle glaucoma (Case 
4). There was a higher incidence of sig- 
nificant pigment liberation in pigmentary 


dispersion syndrome patients with nor- 


mal pressures than in glaucomatous pa- 
tients (Fig. 1), but there was essentially 
no intraocular pressure rise associated 
with a 3+ or 4+ pigment response in the 
former (Fig. 3). There was a trend for a 
decrease in intraocular pressure with 


greater pigment liberation in nonglauco-. 


matous pigmentary dispersion syndrome 
patients (Fig. 3). 


The variation in pigment liberation and | 
the low incidence of a pressure rise fol- . 


lowing phenylephrine administration 


suggest that the test will not be useful in. 


classifying pigmentary glaucoma patients 
or identifying latent glaucoma in patients 
with the pigmentary dispersion syn- 
drome, Yet the aqueous pigment floater 
results remain puzzling. Perhaps the 
pressure-reducing action of phenyleph- 
rine itself? !? obscured the pressure- 


elevating effects of pigment. liberation. . 


More eyes had a decrease of pressure than 
a rise (Figs. 2 and 3). Despite this con- 
comitant tendency of the drug to reduce 


pressure in some eyes, the rise in intraoc-. 


ular pressure that can be induced by 
phenylephrine supports the concept that 


: pigment particles under certain circum- 


stances temporarily obstruct the aqueous 
outflow channels. 


SUMMARY 
Forty-nine patients with bilateral pig- 


mentary dispersion syndrome (abnormal 


accumulation of pigment in the anterior 
chamber, principally from the posterior 
layers of the iris), including 31 patients 
with pigmentary glaucoma, underwent 
10% phenylephrine testing in one eye for 
evaluation of liberation of pigment float- 
ers into- the anterior chamber and the 
influence of phenylephrine on the intra- 
ocular pressure. Ten patients with pig- 
mentary glaucoma developed a 3+ to 4+ 
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pigment response, but only two demon- 
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strated a pressure rise greater than 2 mme 


Hg. The highest pressure rise observed 


was 7 mm Hg. Nine patients with CH 
mentary dispersion syndrome A pe 
out glaucoma also developed a 3+ toM- 


pigment response, but none of these had a- 


pressure rise. The incidence of pigment 
liberation was higher in older patients 
and in pigmentary glaucoma patients re- 
ceiving topical antiglaucoma therapy at 
the time of testing. The extent of iris 
transillumination did not correlate with 
the grade of phenylephrine-induced pig- 
ment liberation. i 

Two pigmentary glaucoma patients, 
who. did not liberate pigment or have a 


pressure rise when tested with phenyl- 


ephrine, did exhibit spontaneous or 
exercise-induced liberations of pigment 
into the anterior chamber, with marked 
rises of intraocular pressure and obstruc- 
tion of aqueous outflow. 


REFERENCES 


1. Sugar, H. S., and Barbour, F. A.: Pigmentary 
glaucoma. A rare clinical entity. Am, J. Ophthalmol. 
39:90, 1949. 

2. Bick, M. W.: Pigmentary glaucoma in females, 
Arch. Ophthalmol. 58:483, 1957. 

3. Scheie, H. G., and F leischhauer, H. W.: Idio- 
pathic atrophy of the epithelial layers of the iris and 
ciliary body. A clinical study. Arch. Ophthalmol. 
59:216, 1958. 

4. Sugar, H. S.: Pincay glaucoma. A 25 year 
review. Am. J. Ophthalmol. 62:499, 1966... 

.5. Lichter, P. R., and Shaffer, R. N.: Diagnostic 
and prognostic signs in pigmentary glaucoma., 
Trans. Am. Acad. Ophthalmol. Otolaryngol. 74: 984, 
1970. 

6. Donaldson, D. D.: Transillumination of the 
iris. Trans. Am. Ophthalmol. Soc. 72:89, 1974. 

7. Sugar, H. S.: Symposium: Glaucoma. Discus- 
sion of the three preceding papers. Trans. Am. Acad, 
Ophthalmol. Otolaryngol. 78:328, 1974. 

8. Mitsui, Y., and Takagi, Y.: Nature of aqueous 
floaters due to sympathomimetic mydriasis. Arch. 
Ophthalmol. 65:626, 1961. ` 

9. Haddad, N. J., Moyer, N. J., and Riley, F. C.: 
Mydriatic effect of phenylephrine hydrochloride. 
Am. J. Ophthalmol. 70:729, 1970. 

10. Aggarwal, J. L. and Beveridge, B.: : Liberation 
of iris pigment in the anterior chamber after ‘instilla- 
tion of 10 per cent phenylephrine hydrochloride 
solution. Br. J. Ophthalmol. 55:544, 1971. 

11. Becker, B., Gage, T., Kolker, A. E., and Gay, 


| MNA 1978 


C80 77 AMERICAN JOURNAL OF OPHTHALMOLOGY. . 


` -As - The éffect of Showjleshans Da on 
K the miotic-treated eye. Am. J. Ophthalmol. 48: 313, i 


. 1959. 


2497 1968. 
13. Lee, P. F.: The influence of epinephirine ind 


~, phenylephrine on intraocular Bipssure Arch. Oph- 


` thalmol. 60:863, 1958. 


: 14. Hill, K.: What's the angle on mydriasis? Arch. 


“Ophthalmol, 79:804, 1968. 

0 15., Kristensen, P.: Mydriasis-induced pigment 
“liberation in the anterior chamber ‘associatéd with 
-acute rise in intraocular pressure in; open-angle 


= *” glaucoma. Acta. Ophthalmol. 43:714, 1965. ` 


..16: Lichter, P. R.: Pigmentary glaucoma current, 


; - concepts. ‘Trans. Am. Acad. Ophthalmol: Otolaryn- 
~ gol. 78:309, 1974, 


LIT. Chandler, P. x and Grant, W: M. Edctures 
js on Glaucoma. Philadelphia, Lea and Febiger; 1965, : 


t pp. 150-155; 279. 
s. 18 Etienne, R., and Pommier, M. Li: -Cohtribu- 


tion a l'etude du glaucome pigmentaire. Ann. Ocu- 


“y lístique 190:491, 1957. 


glaucoma. Acta. Ophthalmol: 47: :494; 1969. ^." 
~, 90. Becker, Bi, and Podos;'$. M,: Krukenberg's 
. spindles and primary open angle glaucoma. Trans. 
. Am. Ophthalmol. Soc. 64:135, 1966. .. L4»: 


" H.S,, Cantrill, H. L., Becker, B. and Bigger, J. Fi 


» Comparison. of in vitro. ,corticosteroid. response in 


F: 
4 2 = 


718. Harris, L:S.: Cycloplegic-induced intraocular 
on re elevations. A study of normal and öpen- . 
ene comatous eyes. Arch. Ophthalmol. T9: 

E Pigmentary glaucoma. A histologic study. Trans. 


19. Jerndal, T Goniodysgenesis ánd pigmentary 
Du Pigmentglaukom 


2]. Zink, H. A., Palmberg, P. F. ; Sugar; K.j ;Sugar, 


* 


pigmentary. seuconia and primary open angle glau- 
coma. Am. J. Ophthalmol. 80:478,.1975. - 
22. Becker, B., Shin, D. H. . Cooper: D. G., and 


Kass, M'A.: The pigment dispersion syndrome, Am. < 


J. Ophthalmol. 83: 161, 1977. 
23. Fine, B. S., Yanof, M., and Scheie, H. G.: 


Am. Acad. Ophthalmol. and Otolaryngol. 78: 314, 
1974. . . 

'24. Kupfer, C., Rüsvababu: T., and Kaiser-Kupfer, 
M.: The histopathology of pigment dispersion syn- 


‘drome with. glaucoma. Am. J. Ophthalmol. 80:857, 


1975. 


25. Grant, W. M.: Experimental aqueous perfu- . 


sion.in enucleated human eyes. Arch. Ophthalmol. 
69:783, 1963. >. 


'96. Petersen, H. P.: Can pigmentary deposits on- 
. 'the`trabecular méshwork increase the resistance of 


the AQUEOUS | outflow? Acta. Ophthalmol. AT: :743, 


' 1969. - 


: 9n. Bellow: A. Re Toson V. L., and Sears, M. L.: 
Tris pigment granule obstruction of the aqueous 


outflow channels in enucleated monkey eyes. Pre-. 
. sented. at Association for Research in Vision and 


Ophthalmology National Meeting April 26, 1974. 

' 28. Hoffmann, F;, Durnitrescu, L., and Hager, H.: 
(Rasterelektronemikroskopische 
ios Klin. Monatsbl. Augenheilkd. 166: 609, 


ms 
. 


: 99. Ricbanison T. M., Hutchinson, B. T. and ' 


Grant, :W. M: The outflow tract in. pigmentary ' 


glaucoma. A light and electron microscopic shig: 
ar Cabell 95: ‘1015, 1977.- 





MESECTODERMAL LE 


Secondary orbital leiomyosarcoma 
spreading from the paranasal sinuses has 
not been previously reported. We believe 
the leiomyosarcoma we studied is related 
morphologically and embryologically to 
a group of intraocular tumors with the 

, light microscopic appearance of a neuro- 
genic tumor, but with the ultrastructural 
features of smooth muscle.!? The distinc- 

_ tive origin of most of the head and neck 
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bizarre hybrid differentiations of these 


muscle tumors. 
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). Left, Patient had swelling of his left cheek and nasal discharge. ym 
Two years later the patient deve ie significant proptosis from direct spread of the tumor into the left orbit. . 
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connective tissue from the neural crest — 
(mesectoderm) may be responsible for the ^ 


rare intraocular and periocular smooth 


Cast. REPORT 


éàrold. but man wàs 
Service at the Harlem 
Hospital Center in December 1976 for decreased ` 
vision. and protrusion of the left eye of several : 
weeks’ duration. The proptosis developed 23 — 
months after à malignant. Tumor of the left antrum 
had. been diagno sed as 
rhabdomyosare 
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ion and anemia. 
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ulcerated mass wa d 
middle turbinat : 
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io Re a ETE were marenmaiable: Tomograms of the para- 
T , nasal’ sinuses revealed a large mass destroying the 
“left posteromedial wall of the maxillary antrum, the 
floor and medial wall of the orbit, and the lesser 
ing of the sphenoid: The pterygopalatine fossa and 
_ngSepharynx were also involved. A transnasal 

apy specimen of a maxillary sinus tumor was 
 "intefpreted as a sarcoma. The tumor was considered 


patient had no new complaints or signs of fur- 


from July 1975 through January 1976, when re- 


had moderately regressed. before the patient was- 






econd cycle of chemotherapy Despite further local 
extension of the tumor, ophthalmologic examination. 
revealed uncorrected visual a 
30) and no evidence of pr ptos 
der, We e observed: little | 
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tumor growing besenth- the ius mucosa that 
showed squamous metaplasia (Fig. 2, top). The tu- 
mor exhibited two morphologic aspects. One was a 
compact growth pattern containing: sclerosed blood 
vessels with- _poncentrically’ laminated collagen 
bundles (Fig. 2, top). In these areas the tumor cells 
z> formedSshort bundles, often manifesting palisading 
. nuclei (Fig. 2, bottom); the background cytoplasmic 
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z . «too extensive for resection. Four. months later the `- 
-. ther spread of the tumor. He was lost to follow-up ` 


- examination revealed the tumor had spread. Another - 
— biopsy specimen was obtained and diagnosed as a. | 
+ rhabdomyosarcoma. Chemotherapy with cyclophos- | 
“phamide (Cytoxan), dactinomycin (Actinomycin D». 
vincristine, and methotrexate was begun. The tumor - 


again lost to follow-up. By May 1976 the patient had _ 
lost 35 pounds; he was admitted to the hospital fora - 


ity of L.E: 6/9 (20/.— 
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umori is sithated beneath ilie 
| lays poen vessels wiih 


seme 8 appearance with h palisading 
hort, 1 : 













of | tairis: was 1óósely xtd dud fibrillar, muparioga 
^  neurogenic appearance, The second prominent pat- 
-tern of this biop 
: ` punctuated by 





* material was of myxoid tissue 





wiry, spiral argyophilic fiber deposits, running par- 
allel to the short fasciculi as well as surrounding 
individual tumor cells. — 

The second biopsy specimen showed a different 
appearance and represented extension of the tumor 
into the inferior orbit. Evenly dispersed ectatic 
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1 “blood vessels (Fig. 3, left). Some 
d. of these channels displayed a cuff or a few atypi- 
e . cal cells (Fig. 3, top right). Other areas were charac- 
u- terized by a pseudohemangiopericytomatous pattern 
l ^ of interanastomosing capillary-sized channels sep- 
arated by tumor cells (Fig. 3, bottom right). Mitotic 
sy — figures and abnormal nuclear forms were scattered 
‘a throughout the. tumor (Fig. 2, bottom inset). The 
^ trichrome stain revealed dense. cytoplasmic fuch- 
- sinophilia. The reticulin’ stain demonstrated many 
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eb pain tumor ‘calls with, Heel d nba) 
plasm and many fibrillary processes (Fig. 4, top). 
Multinucleated piant cells and. atypical bizarre 
tumor cells were scattered throughout the tumor. 
Many of the tumor cells contained cigar-shaped 
juclei (Fig. 4, inset). The réticulin stain revealed 
umerous elongated, wavy fibers (Fig. 5); these were 
ore loosely distributed than in the first biopsy 
specimen because of the more open fibrillary Back 
‘ground. Individual cells often appeared completely 
surrounded by reticulin fibers. Masson’s trichrome 
stain revealed longitudinal cytoplasmic fibrils with- 
in the tumor cells (Fig. 5, inset). 

Using procedures detailed elsewhere,* we per- 
formed electron microscopy on fresh tissue obtained 
at the time of the exenteration (Fig. 6). The tumor 
cells had moderate amounts of A a endo- 

plasmic reticulum in the perinuclear zone. Cyto- 
a filaments with fusiform densities were ag- 
gregated in the periphery of the perikaryon (Fig. 6), Fig. 4 Jakobiec and associates). The second biop- 
but they dominated the tumor cell processes (Fig. 6, sy was composed entirely of loosely textured, fibril. 
inset). Interrupted basement membrane formation lated tumor cells with scattered tumor giant cells. 
was seen occasionally around the tumor cells; pi- Inset, The fibrillar character of the tumor cells is 
-nocytotic vesicles were numerous. Ultrastructural apparent. Many of the cells have cigar-shaped nuclei 
studies performed on deparaffinized tissue? from the (hematoxylin and eosin; x94; inset, x375). 
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well-preserved, menpliologic features. 
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Brominent: vesculá 
mangiopericytomatous in dni) is Mo 
typical of either of these tumors, but may 
be well developed in smooth muscle tu- 
mors.&-8 The atypical cells in some of the 





blood vessel walls furnish additional : 


proof of the cytogenetic relationship of 
these channels to the tumor; the vessels in 
Schwann cell tumors are hyalinized rath- 
er than cellular or thickly collagenized. 
The heavy reticulin fiber deposition can 
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: oid biopsy. specimen E similar, but less 
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Fig. 5 (Jakobiec and associates). 
Numerous reticulin fibers surround 
individual tumor cells. Inset, Long- 
"itudinal cytoplasmic fibrils (Laid- 
aw-reticulin; x 192; inset, Masson's 
‘trichrome, x600). 


be. seen in Sawant all and smooth 


. muscle tumors, but is not characteristic of 
- rhabdomyosare : omas. The presence of nu- 
^^ o — e merous, 

pa dolo "m re- - 
lides prepared | 
j the. 





classic. .cigar-shaped nuclei 
should have suggested M diagnosis of. a 








smooth muscle tumor.® 6-8 





The electron. microscopic studies per- 


formed: on deparaffined biopsy material 
| ^ and on. fres} H 

- fixed in. glutaral ehyde 
E .. smooth muscle: 

| the tumor cel 
. variable number 
on filaments with fusiform densities, which 
s E were concent 





issue obtained later and 
hyde confirmed the | 
igin of the tumor. All of 
in both samples contained 
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ated mostly in the cytoplase 
mic proce es. Rhabdomyosarcoma cells 








- . contain thick and thin cytoplasmic fila- 
; ments with some sarcomeric organiza- 
r- tion but without fusiform densities,’ 
s while all. kinds of cytoplasmic filaments 
are sparse in peripheral. neurogenic tu- 
 mors.!?! In the present tumor, basement 


membrane formation was spotty, as ex- 


pected in a poorly: differentiated, malig- 


nant tumor with rapidly dividing. cells. 
Also, the rough-surfaced. endoplasmic re- 
ticulum was better developed than in 


end-stage benign smooth muscle cells,$ 


but was consistent with what has been 
described in malignant smooth muscle tu- * 


mors elsewhere in the body.!? Spindle 


cell carcinoma cells may display thicker 














d E E 
periphery of the H 


microscopy, x 14, 400; inset, x52,000). 


tonofilaments glued together by dense 
keratohyalin, rather than by fuzzy fusi- 
form densities. The only cell tvpe the 
present tumor cells could be confused 
-with is the myofibroblast, which com- 
ines smooth muscle and fibroblastic 
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traits and is found in granulation tissue!? 
and in some mesenchymal tumors.!4 In 
these conditions thin filaments are pres- 
ent patchily in the cytoplasm and not 

every cell, thus contrasting with the pres-. 
ent tumor. Considering the light micro- 
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a scopic appearance of this hon die elec- 
tron microscopic findings supported i its 
smooth muscle nature. 
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AC ;vértheless, the histologic appearance: : 
of tHe present tumor is unlike that of any — 
- berfign or malignant smooth muscle tu- 
mor that has been described in the soft. 
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tiations combining both icat and mes- 
enchymal. cellular features. We believe 


the present tumor arose from vascular 


smooth muscle cells or ‘pericytes of the 


antrum because. of its prominent vascu- 
larity. We suggest that its atypical appear- 


ance results from the probable neural 


crest origin of these elements. 
© Fu and Perzin® studied two leiomyo- 





nas. and six leiomyosarcomas among 256 
onepithelial tumors of the paranasal si- 
iuses and nasal cavity. Among their six 











eiomyosarcomas, one produced propto- 


; but four other tumors eventually 


| a ised orbital complications resulting ei- 





ier from tumor — or sur vir Both 







ing: displaved 
e of. 
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A 39- Eun black man developed a 


: mthe left antral leiomyosarcoma that subse- 
the quently extended into the ipsilateral ue 






: limited anigunt of 
~ in these regions. R 
~~ tal embryologic stu: 
<= demonstrated that- 





^ cells. contribute to “the smooth. made., 
- of the ciliary body, the pericytes of the 


P choroid, the vascular smooth muscle cells 
^ and —— ae the orbit, and isi de b 





m a cn alai hybrid t tumor iine 





; m bit. On light. microscopic appearance of 


the antral tumor the presence of a distinc- 


ave tive myxoid and fibrillar cytoplasmic 
background. suggested. the diagnosis of 
a malignant Schwann's cell. tumor. A 
second biopsy of the orbital extension 
displayed the same. fibrillar character, 
but the emergence of tumor giant cells 
. with cytoplasmic trichrome positivity al- ' 
.. $0 raised the possibility of a rhabdomyo- 


sarcoma. Electron microscopy demon- 
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pect f the oh Td The 
d rmatome 1 removes the epidermal 
‘left intact at one end (B), and — 
nis-fat graft is fashioned to 
he desired size (C). After removal, 
- defect is closed with 4-0 chro- 
c suture (E), and the flap of « epi- 
Hs is claged , with 5-0 silk (F). 
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Fig. 4 (Smith and Petrelli), A 31-year-old woman 





<truding ocular implant in her right orbit 
- and draining fistula near the lateral canthus. 
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surgery, ders dur poc is s aBvered Suh dn 
conjunctival epithelium. 





Fig. 6 (Smith and Petrelli). Twelve weeks after 
surgery, the patient has been fitted with a prosthesis. 
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motes the earlv beneficial vas scularization 
of the composite graft. 

Few articles pertain to the use of 
dermis-fat grafts in enophthalmos. Has 


supratarsal deformities, after traumatic 
eis aie in the rene eye, 
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prosthesis was fitted successfully. No evi- 
dence of. infection has occurred. This. 
technique of using composite dermis-fat 
grafts in enophthalmos avoids recurrent — 
extrusions and corrects the cosmetic 
problems produced by migrating or ex- 
truding implant: 
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CHOROIDAL MELANOMA CLINICALLY 
SIMULATING A RETINAL ANGIOMA 
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Malignant. melanomas of the choroid us 
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Fi rom. tlie Gaston ‘Unit, Rena rane Wills 
Eye Hospital Philadelphia ( Drs. Shields and Joffe), 
The larger tortuods vein drained from the tumor 
substance into. the: retina and back toward the op- 
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neta Ae deu * 
tna phuc passing. into . 
tions o the lesion (Fig. 2. left). 
The. tumor an de show. mottled fluorescence 
during the arterial phase and. progressive staining. 











tic disk. (Fig. 2, right). Late angiograms showed 
marked fluorescence of the tumor and the « over erlýi 
vitreous. 

B-scan doan A a 
periorly which showed moderate interna 
ity without choroidal excavation or orbital Shad: 
ing (Fig. 3), The serous retinal detachment. vus 
demonstrated inferiorly. : 




































border of the tumor. 


A noncutting ??P uptake test. was "performed by 
using the solid state semiconductor detector unit. 
Results were: 3796 uptake at one hour, 8196 uptake at 
24 hours, and 9796 uptake at 48 hours. This is 
considered a positive test.? 

Results of a complete blood survey y including t liver 
enzymes, chest roentgenograms, and liver scan were 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


| large, 
peared ii 


N ate the a bes uia slong tb he infero * 
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contributed to its blood supply. Addition- 
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normal. On the basis of ancillary diagnostic tests 
and the negative svstemic survey, enucleation was 
performed without complication. 


RESULTS 





Grossl 


D 





the globe was of normal size 


and the anterior s segment was unremark- 


able. The eye was sectioned vertically. A 

irregular, amelanotic mass ap- 
the. choroid and ciliary body 
superiorly. "The dilated retinal vein 
passed from the superficial portion of the 
umor ‘tow zard the optic disk (Fig. 4). 





















Th re was. a serous retinal detachment 





| Histologi examination revealed an 
tie choroidal tumor, which had 
infiltrated oe overlying y reti- 










| um ia ; cad along 
s. The myelinated nerve 
dm a “pos sition inferior to the 
1! vere confirmed. with spe- 








| DISCUSSION 


a nonpigmented : mass in- 


| ME the retina, associated with a di- 


lated tortuous retinal vessel, clinically 
suggested a retinal angioma. In contrast 
to retinal angiomas, however, the retinal 
arteries passing toward the tumor were 
and may not have 





e showing amelanotic tum 
d retinal vein Mere H ) passing Fior tumo or to opti 


lisk (d). 














| EM DEM TIR E =D ! uibor) Photomicro-. 
5 Fig. 3 (Shields, Joffe, and Guibor). Contact B-scan graph of pert id Pic unm disk showing several 
ultrasonogram showing intraocular tumor with sections through the tortuous retinal vestel. Note 
moderate internal reflectivity without choroidal ex- that the vessel extends into the photoreceptor layer. 
cavation. (hematoxylin and eosin, x 40 
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* Fig. 6 (Shields, Joffe, and Guibor). Cross section 
of retina near apex of tumor showing the large vessel 
(arrows) passing through the retina, which has been 
completely replaced by melanoma cells. (hematoxy- ` 
lin and eosin, x40) 





graph of tumor in its outer portion near the sclera, 
showing a section of the large vessel (arrow) which 


represents a continuation of the same vessel seen in 
Figure 7. (hematoxylin and cosin, x 150) 


an occurrence is rare. 
Because the treatment of choroidal mel- 
anomas? differs from the treatment of 








Fig. 7 (Shields, Joffe, and Guibor). This section, 
near the apex of the mass, shows segments of the 


Fig. 9 (Shields, Joffe, and Gaibor). High-power 


same vessel within both retinal (black arrow) aud 
choroidal (white arrow) portions of the tumor. (he- 
matoxvlin and eosin, x 100) 


photomicrograph of tumor cells showing combina- 
tion of spindle B and small epithelioid melanoma 
cells. (hematoxylin and eosin, x 250) 
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“monkey. These chanpes were clinically 
tal occurrences of. preretinal membrane. adistinguis able from. similar changes in 
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school of Medicine, Eye and Ear epis E: 


additional I patients: developed macular 


cant complications. We excluded them to 
acquire a more homogeneous population, 
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^o thus minimizing multiple interrelating 
© factors and keeping our risk factors more 
- specific for macular pucker. 

We prepared computer punch cards 
from a six-page data collection sheet de- 


< veloped with the assistance of the Depart- 


. ment of Biostatistics and Preventive Med- 
icine. | 
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Fig. 1 (Lobes and Burton). Age-specific incidence 


of macular pucker among retinal detachment pa- 
.. tients. 
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year emia: Emmetropic detachment pa- dence of macular pucker; this challenges 
with a peak. in the 60- to 69-year period. stimulate metaplastic and proliferative 
The 40- to 49-year group had a lower responses in the macula. 

eim of macular pucker than the 60- . We cannot satisfactorily explain the 
i E significant: correlatien between choroidal 
; scalar ee : hemorrhage and macular pucker. 
ey re- Periretinal. memb rane formation was 
| the most common cause of failure in pri- 
"e mary. detachment | surgery, as it was pres- 
th E et in 65% of those undergoing reopera- 
tion, as. opposed to only 28% of primary 
es. We have confirmed the correla-* 
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rhage, or vitreous loss during detachment 
surgery produce and increase the risk of 
macular pucker. No significant correla- 
tion could be determined for aphakia, 
_ blunt : trauma, uveitis, glaucoma, cata- 
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SUMMARY |. 


3l-year-old man, on routine ocular 


examination, 





was found to have bilateral 


firmed e 
"with no.mas 
: pseudotum ors 


tion. Over 
' the papilledema resolved. However, the 
A neovascular membrane extended further 
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h: Ti op. xighi, bottom left and 
rescein angiogram reveals 
'en in venous phase. Bottom 








ma. N surologic evaluation con- 
levated cerebrospinal pressure 
s lesion and a diagnosis of 
cerebri was made. 


-A tiny subretinal hemorrhage adjacent 














An the right optic disk was found to be 


secondary | to subretinal neovasculariza- 
the course of : several months, 





toward the fovea and was subsequently 
obliterated with argon laser photocoagu- 
lation. 
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kK RUBELLA RETINOPATHY AND SUBRETINAL NEOVASCULARIZATION 


AUGUST F. DEUTMAN, M.D., AND W. SANDERSON GRIZZARD, M.D. 


Nijmegen, The Netherlands 


Choroidal neovascularization with sub- METHODS 
sequent hemorrhage and disciform scar- 
‘ring is a common cause of visual loss in 
many diseases of the pigment epithelium, 
Bruch's membrane, and the choroid. 
Macular subretinal neovascularization 
. with hemorrhage has been described in 
e the following conditions: senile disci- 
form macular degeneration!~4; presumed 
oplasmosis syndrome; ^ angioid 
strea“; myopia?$ choroidal tumors CASE REPORTS 
and nevi*9^; vitelliform macular dystro- Case 1—In 1969, a 10-vear-old boy had poor vision 
sphy®; and hereditary drusen.? It has also — in the left eve. The age of onset could not be clearly 
'oceurred inian idiopathic form for which determined. The mother had had rubella during 
: > pregnancy and the patient was congenitally deaf. 
no underlying etiology has been found®?; Ocular examination showed visual acuity of R.E.: 
after traumatic choroidal rupture 1011; 6/6 (20/20), and L.E.: 6/60 (20/200). The fundus 
in Sorsby’s pseudo-inflammatory dystro- in both eyes had diffuse mottling of the pigment 
: 12. Er | uve ; epithelium typical of rubella retinopathy (Fig. 1). 
phy’; and after photocoagulation with The left eye showed a subretinal macular hemor- 
^ the argon laser.!*!4 The following have rhage, a characteristic consequence of subretinal 
. been described as causes of neovascular- neovascularization (Fig. 2). The. patient was re- 
ization with hemorrhage around the disk: turned to the care of the referring physician. A 
drusen, peripapillary choroiditis, pre- 
sumed_ histoplasmosis syndrome, hyalin 
bodies, angioid streaks, and an idiopath- 
ic form.? Peripheral subretinal hemor- 
. rhage from presumed subretinal neovas- 
cularization has also been reported. 
This report documents the occurrence 
of submacular neovascularization and 
hemorrhage in three patients with a clini- 
cal diagnosis of congenital rubella reti- 
‘nopathy. Previous histopathologic stud- 
ies of rubella have shown primary 
involvement of the pigment epithelium 
with normal appearing Bruch’s mem- 
brane and choroid. 


The patients were examined by indirect 
ophthalmoscopy, © slit-lamp biomicro- 
scope, and Goldmann contact lens. Fun- 
dus photography was performed on all 
patients. Electroretinography (ERG) and 
fluorescein angiography were performed 
on two patients. These techniques have 
been described in detail elsewhere. 617 
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Reprint requests to August F. Deutman, M.D., Fig. 1 (Deutman and Grizzard). Case 1. Right eve, * 
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gen, Nijmegen, The Netherlands. teristic of rubella retinopathy. 
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Fig. 2 (Deutman and Grizzard). Case 1. Left eye, 
Detachment of pigment epithelium surrounded by 
hemorrhage. 


photograph of this patient was published previous- 
]y.16 

Case 2—A T-year-old boy was seen in February 
1976. He had been referred here for evaluation of a 
pigmentary retinopathy discovered on a routine ex- 
amination. The patient was congenitally deaf and 
had no ocular complaints. Family history was non- 
contributary for deafness or ocular disease. No ma- 





RUBELLA RETINOPATHY 


gestation. 

Visual acuity in the right eye, with + 1.50 + 3. 

x 30, was 6/12 (20/40) and in the left eve with + 1.00 
+ 1.00 x 95 was also 6/12 (20/40). No nystagmus 
was seen. The cornea and lens were nognfal. Fundus 
examination revealed a bilateral, symmetric&l mot- 
tling of the pigment epithelium. The disk and ves- 
sels were normal. We made the diagnosis of rubea 
retinopathy and returned the patient to the referring 
physician for further care. 

The patient was again seen in January 1977 be- 
cause of a sudden loss of vision in the left eye. 
Visual acuity in the right eye remained 6/12 
(20/40) and showed the typical mottled appearance 
of rubella retinopathy (Fig. 3). Visual acuity in the 4 
left eye was 6/60 (20/200). The patient ha 
developed neovascularization and hemo d 
under the pigment epithelium and had ; 
elevation of the retina overlying the pi 
lial detachment. A small amount of hemorrhage had 
entered the subretinal space (Fig. 4). Fluorescein 
angiography revealed neovascularization which fås 
too near to the foveola for treatment with photocoag- 
ulation (Fig. 4, top right, bottom left and right). In 
April 1977, an ERG revealed normal values. 

Case 3—A 14-year-old girl was seen here in- June 
1976. She complained of sudden loss of vision in the 
left eve. The patient was congenitally deaf. Family - 
history was noncontributary for ocular disease an 
deafness. There was no history of maternal illness 
during gestation. . p. 

Visual acuity was R.E.: 6/6 (20/20), and L.E.: 
6/30 (20/100). The cornea, anterior chamber, 
and lens were normal in both eyes. Diffuse mottling 


ternal illnesses were known to have occurred durin 
. 
5 










Fig. 3 (Deutman and Grizzard). Case 2. Right eye, Diffuse mottling of pigment epithelium ineposterior 


pole, with a mottled pattern of hyperfluorence. 
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Fig. 4 (Deutman and Grizzard). Case 2. Top left, Macular hemorrhage overlying pigment epithelial 
detachment in left eye. Top right, Fluorescein angiogram of same eye shows early venous stage of an- 
giogram. Delicate new vessels are visible in the foveal region. Bottom left, the accumulation of fluorescein 
beneath a pigment epithelial detachment later in the angiogram is clearly visible. Top right, bottom left and 
right, Small hemorrhages blocking fluorescence are also visible around the fovea. | 


of the pigment epithelium was present in each eye 
(Fig. 5). In the left eve an area of subretinal neovas- 
cularization with subretinal hemorrhage was seen. 
The neovascularization and hemorrhage were limit- 
ed to the subpigment epithelial space, except at the 
periphery of the pigment epithelial detachment 
where blood had entered the subretinal space (Fig. 
6). The fluorescein angiogram demonstrated a neovas- 
cular membrane and accumulation of fluorescein in 
the pigment epithelial detachment (Fig. 6, top right, 
bottom left). An ERG in April 1977 revealed mildly 
subnormal values for rod and cone function. We 


considered the patient could be a carrier for choroi- 
deremia, but rejected the possibility of noncontribu- 
tory family history and her congenital deafness. 
Subnormal ERGs have been reported in rubella 
retinopathy, though normal electroretinograms are 
usually found. 1899 


DISCUSSION 
Gass' described the pathogenesis 


and pathology of subretinal neovascu- 
larization in senile macular degenera- 
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patien with congenital rubella retinopathy. 






tion, as we ell’ ás'the occurrence of similar 
choroidal neovascularization and hemor- 
-rhage in the presumed histoplasmosis syn- 


drome, angioid streaks, myopic choroidal 


degeneration, choroidal tumors, an idio- 


pathic form, and traumatic choroidal rup- 
tures. These. observations have been. 


confirmed. 

Subretinal neovascularization has also 
been described as a complication of 
. Best's vitelliform macular dystrophy and 
. it has reportedly occurred in Sorsby's 
~ pseudoinflammatory dystrophy. 812 Sub- 
retinal neovascularization has also been 
-described as a complication after treat- 
ment with argon laser photocoagula- 
tion, 9:14 Furthermore, we have seen late 
subretinal neovascularization in patients 
with retinochoroiditis scars caused by 
toxoplasmosis. Silva and Brockhurst/? 
have described peripheral hemorrhagic 
detachment of the peripheral retinal pig- 
ment epithelium. 

Since Gregg originally described the 
clinical appearance of the rubella ocular 
syndrome, several clinical and pathologic 
studies have been made. No previous- 
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Fig. 5 Dana and curar Case 3. Right eye, Diffuse mottling of pigment epithelium in angle 














g d ad BURMA b 
d en had gne | 











ue an RTT a ^d 
dn one case. This may, 
ularization with te 


rubella” pelis a d 
the Sorsby type" 
have been neov. 








quent hemorrhage but was not recognized 
as such. a 


The . characteristic ophthalmoscopic 
finding in the congenital rubella syn- 
drome is widespread retinopathy with. 
mottled or blotchy pigment. The macula 
may form pigment clumps and the foveal 
reflex may be lost. The ERG is usually 
normal but may be reduced.!*-1? Vision is 
usually good unless other ocular abnor- 
malities are present. Carriers of choroi- 
deremia and ocular albinism may show a 
similar fundus picture. Development of. 
the characteristic retinopathy in eyes | 

which appeared normal when first exam- - 
ined has been noted to occur in the first 
year of life.?? 














a aor V sion M Pen nystagmus, One 
case had a normal ERG, one case had a 
subnormal ERG with equal cone and rod 
disfunction, and one case could not be 
tested, 

Pathologic studies of rubella retinop- 
athy have shown degeneration and depig- 











| ase 3. Left eve, 
Hu orescein D. . Top right, The. 
of the. fec iH Bottom iet. The 























mentation of the pigment epithelial cells. 
The absence of choroidal inflammation 
has been stressed. The ciliary body and 
| iris, however, were frequently involved in 
inflammation with round cells, lympho- 
cytes, plasma sells, and histiocytes. Most 
of these histologic specimens were ob- 
tained post mortem from neonatal deaths 
and therefore would not demonstrate 
changes which might require vears to 
develop. 224 


The alterations present in the pigment 
























( VOL.85,NO.1 — RUBELLA RETINOPATHY 


* 


epithelium probably predispose rubella 


.. infants to develop choroidal neovascular- 


ization later in life. That our patients were 


`- older (9,10, and 14 years) and that one had 
d been meviouily.e examined: end found to 


$. Deutman, A. F.: Üneenceted anding 
itary macular dystrophy. In. Deutman, A. 
Documenta Ophthalmolog gica Proceeding 
New Developments in Ouanos vo 


Hague; The Netherlands, W. Junk, 1976, 


312. ` 
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. vascul riz 
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eiiis sudor n 


ded. to n list Uus us 


g ibi sd of ju as 
losed. There were elevated levels of 
; for which no explanation could be 
“Aight eye was microphthalmic, with 
2 > retinal detachment. He had hydrocepha- 
das, and a $ unt. W as introduced at the age of 13 
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: Fig. 1 (W arburg). Pe ot patie Vi 
» - cephaly, retinal detachment, and fa Icifon rm 











| Fig. & (Warburg). Hydros sekal and miu de- 
| x eA "us to Mette Warburg, M. D. 40 tachment. The patient was 6 years old and unable to 
“Sognevej, DK-2820, G entofte, Gagennages, Den- sit up. He was incontinert, hypotonic, and pro- 
mark. foundly mentally retarded. 
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Fig. 3 (Warburg), Hydr ephaly and retinal d 
y e One eye is. microphthalmic, the other has 
a reduced corneal. diameter. | 


atrium. 











The uif: wa : 
normal, but sc aphoc alic, and there were no 
intracranial ca aes A _Encephalography had 


been done at the age of 13 months. There was no 
communication betw 
the fourth ventricle, and the lateral ventricles were 
markedly dilated. The thickness: of the brain mea- 
5 sured 3 mm anteriorly and 1 mm posteriorly. 





ved osteoporosis 
subluxated. |. 
“Inthe right eye (Fig. 3), thé distance between the 
internal and external canthi: was 24 mm; the hori- 
zontal corneal diameter was 1.5 mme There was a 


searching nystagmus, The pupil reacted indirectly, 






but. no fractures. Both hips 














but not directly to light. A right esotropia was 
present. Slit-lamp examination showed a normal 


cornea, anterior chamber, and lens. A completely 
detached retina was seen behind the lens. 

d the left eve, the distance between the canthi 
was 28 mmi; the corneal diameter was 10.5 mm. 
There was 4 searching nystagmus. The pupil reacted 
directly to light, and the nystagmus increased dur- 
ing illumination. There were doll's eve movements 
in all directions except abduction, Slit-lamp exami- 
nation showed normal conditions. 

Ophthalmoseopy. revealed a myopia of 25 diop- 
ters. The disk was pale, probably slightly atrophic. 
The foveolar reflex was absent and the macula was 
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| fold and the disk: 
the 12 o'clock and 
the retina was. suppli 


$ ightly- larger. than. 


ën the lateral ventricles and | 


the choroidal v 
~ Radiography of all four extremities (at age 6 years) 




















Fig. 4 (Warburg). H 


! ARTE rocephaly and retinal 
detachment. In th 


à there was a falciform 
as dragged vertically. Except for 
| o8 o clock parts of the fundus, 
y ew ves sels, 























grayi ish brown. 3 € rest at the findus was light and 
: 4 e easily seen. The retinal 
vessels converg ) to B« o rene k m the e 
o'clock positions 
part of the fund n 
nasal quad rant. thea 


vated retinal fold E E ). 








| _ The ein b vas. oe at term, put was 
He * a ee a 
right microphthalmia with congenital ret- 
inal nonattachment, and a left abortive 
falciform fold. He was almost blind and 
severely mentally retarded. 
Microphthalmia and hydrocephaly are 
seen in children with congenital toxo- 
plasmosis, but this boy did not show the 
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Weve!* and Mann? that such anomalies 


Ehalt?? analyzed. 15 enucleated eyes witl 
retinitis pro terns. In fi 6 "patients, th 
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are sometimes congenital malformations. 
and that both folds and detachments can ` 
occur in the same family. Stefani and 
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this site as the “Scheie-Parks point 
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G. Scheie, M.D., (personal communica- 
tion, March 1977) for some 20 years, 


| without our knowledge, had used a point - 
.3 mm posterior and 2 mm lateral to the B 
- lateral. insertion of the inferior rectus ha 





e uscle to “Parke SUE a 1 95 or r 10-m 


(F igure). Surgical observation shows that 


traction bya muscle hook under the inser- - 
I tion of. the inferior rectus muscle gives the. 
impression that this. insertion is straight, 


pulling the lateral one third forward into 
a line with the medial two thirds and 
defining a point we have called ‘ 'pseudo- 
- insertion” of the lateral border of the 
inferior rectus muscle. Measurements 
aken from the pseudoinsertion then must 









be altered bv the addition of L.3 mm 
posterior dimension. | 
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| lateral bor ler of the Bea averages. 4. 3 3 o r 
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|. based on extensive: anatomical. studies. | io r ob liq "muscle eE a à recession 
More accurate, ‘more reproducible, and- operation ‘merits ‘consideration since it 
; ‘technically simpler than those previously has been. given. little attention in pub- 
.. described, his technique has been popu- lished reports. Fink!5 describes. reattach- 
"dar for many : years. However, the Fink ing the posterior border of the inferior 
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oblique muscle 6 mm posterior to the also reduces the excyclotorston-e actio D: 
'récessed anterior border of the inferior the muscle by displacing the. -posteri 
oblique muscle, on a line parallel to the- portion of the muscle anteriorly. . 
lateral border of the inferior rectus mus- Grad 

‘cle. Our measurements confirm that this | sion of 8 

1 a is o corre i i 
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R indicates inferior rectus muscle. 
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Surgical recession of the inferior of the inferior oblique muscle. Br. J. Ophthalmol. 
oblique muscle is simpler to perform if ie dé à TP UR a 
. . . Hetni, W.: Surgery of the interior oblique 
the inferior rectus muscle, rather than muscle. Bull. Ophthalmol. Soc. Egypt 59:197, 1966. 
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, ed. London, Butterworth, 1' , p. 120. 
ie a landmark. We measured 200 CORSEPRH. 10. Ffooks, D.D.: Recession of the inferior 
tive autopsy eyes to determine the dis- oblique. Review of 49 cases. Br. Orthopt. J. 19:90, 
~ tance from the commonly used 8-mm red TY pm dc ini 
j , . Nutt, A. B.: Surgery of the inferior oblique. In 
Mri err site determined by the Fink Luntz, M.H. (ed.) Proceedings of the Ist South 
- technique to the lateral border of the African International Ophthalmological Symposi- 
"* inferior rectus muscle insertion. It was um. London, Butterworth, 1969, p. 95. — 
. ert h this pois nibssiietad 4-0 12. van Selm, J.: Vertical ocular deviations in* 
easier O IO p y "AT g^. children treated by surgery. Trans. Ophthalmol. 
mm posterior and 4.4 mm superior to the Soc. Africa, p.69, 1962. 
lateral insertion of the inferior rectus 13. Hiles, D. A.: An improved surgical exposure 
muscle, or 2.9 mm superior (on a line to the inferior oblique insertion. Ophthalmic Surg. 
> p ; 6:58, 1975. 
* parallel to the corneoscleral limbus) and 14 Urist, M. J.: A technique for recession of the 
` 5.1 mm posterior (on the line perpendicu- inferior oblique muscle. Arch. Ophthalmol. 87:198, 
1972. 
lar to the corneoscleral limbus) to the 15 Fink, W. H.: Surgery of the Vertical Muscles 
lateral insertion of the inferior rectus ofthe Eye, 2nd ed. Springfield, Charles C Thomas, 
muscle. 1962, p. 404. 
j : 1 16. Helveston, E. M., and Haldi, B. A.: Surgical 
Bu .We made anatomical studies to grade weakening of the inferior oblique. Int. Ophthalmol. 


the amount of inferior oblique muscle 
recession and to evaluate the proper 
placement of the posterior border of the 
recessed inferior oblique muscle. 
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CONJUNCTIVAL RESECTION TREATMENT AND ULTRASTRUCTURAL 
HISTOPATHOLOGY OF SUPERIOR LIMBIC KERATOCONJUNCTIVITIS 


PETER C. DONSHIK, M. D., H. BARRY COLLIN, PH. D., 
C. STEPHEN FOSTER, M. D., H. DWIGHT CAVANAGH, M. D, . 


AND S. ARTHUR BORUCHOFF, M. D. J 
Boston, Massachusetts ^ 
AND 2 


ALFRED J. MAGEE, M.D. 
Charleston, West Virginia 


Theodore! first described superior lim- 


* bic keratoconjunctivitis in 1963. It is 


characterized by inflammation of the su- 
perior tarsal and bulbar conjunctiva and 
edema of the corneoscleral limbal con- 
junctiva; corneal filaments are frequently 
present. Fine punctate fluorescein and 
rose bengal staining of the superior cor- 
nea are commonly found. This condition 
is usually bilateral, occurs most frequent- 
ly in females, and has been reported in 
patients from ages 4 to 81 years.? Superior 
limbic keratoconjunctivitis characteristi- 
cally follows a chronic course with remis- 
sions and exacerbations. The prognosis 
most often is excellent in that eventual 
resolution occurs without visual impair- 
ment. 

Laboratory studies in the form of bac- 
terial, viral, or fungal cultures do not help 
determine diagnosis, cause, or treatment.? 
The diagnosis can often be aided by find- 
ing keratinized epithelial cells with de- 
generated nuclei and hyalinized cyto- 
plasm on smears from scrapings of the 
involved bulbar conjunctiva.® 
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An association with thyroid disease has 


been reported. Tenzel^ was the first to 
draw attention to the presence of elevated 
protein-bound iodine in patients with su- 
perior limbic keratoconjunctivitis. Cher? 
reported that five of his ten patients were 
either thyrotoxic or had undergone treat-. 
ment for hyperthyroidism at the time they 
had superior limbic keratoconjunctivitis. 
Similarly, Wright® noted an incidence of 


e i 


26% of present or past thyroid disease in - 


his patients with superior limbic kerato- ~ 


conjunctivitis. Fells? stated that 40% of 
his patients with dysthyroid exophthal- 
mos had superior limbic keratoconjuncti- 
vitis. Theodore® reported the presence ‘of 
hypothyroidism in some patients with 
superior limbic keratoconjunctivitis. 


The clinical benefits of 0.5% silver ni-, 


trate application to the palpebral conjunc- 
tiva of the upper and lower eyelids of 
superior limbic keratoconjunctivitis pa- 
tients have been advanced by Theodore.? 
Other authors, 56 not finding silver nitrate 


therapy effective, have suggested me-. 


chanical removal of the surface cells, top- 
ical use of N-acetylcysteine, 1% adrenal- 
in, and soft contact lenses. The successful 
results of these various forms of therapy, 
however, have rarely been dramatic or 
long lasting. Tenzel!? has reported that 
recessing the superior limbic conjunctiva 
resulted in the elimination of symptoms. 
He also found that resection of the con- 
junctiva with suturing of the free edges to 
the episclera resulted in long-lasting im- 
provement of symptoms (R. R. Tenzel, 
M.D., personal communication, 1976). 
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;sponse. The superior corneoscleral limbus was 
smooth and it did not stain with rose bengal. 
Case 2-—A 56-year-old white woman was referred 


with a history of bilateral superior limbic keratocon- . 
 junctivitis of three years ' duration. T, and T, studies - 


~ were normal. She had been unsuccessfully treated 
. with topical corticosteroids, decongestants, antibiot- 
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ics, artificial tears, and lubricant ointments. Exami- 
nation demonstrated all the clinical features of su- 
perior limbic keratoconjunctivitis, including bilater- 
al corneal filaments. Schirmer test results were nor- 
al. 
soft bandage contact lens was applied to the 
| eye with subsequent relief of symptoms and 
mination of filaments. The untreated left eye 
ained objectively, as well as subiectively, un- 











soft lene was removed fior ‘the right eye and 
yilar lens was applied to the left one. The right 
on baie an corneal las was a0 de- 





experienced relief ui 
left > remained 














Case 4—À 40-year-old: woman v was teferred with a 
ory of recurrent ocular irritation, with 








| ener and orneal ulcers of the right eye. She had 


been treated with a variety of drops and ointments 
including silver. nitrate, Thyroid function studies 
were reported to be normal. — ^ 

- Corrected visual acuity was R.E. 6/9 (20/30), 
L. E.: 6/6 (20/20). Mild limbal conjunctival thicken- 
ing and injection of the superior corneoscleral lim- 
bus was noted. Superficial punctate staining of the 
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the upper tarsal conjunctiva of one eye. 


was resected. Erythromycin ointment was 
instilled and a patch was worn for 24 
hours. No surgical complications were 
encountered, and healin g was prone and 
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-of superior bulbar conjunctiva and on the. 
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and no signs of inflammation. L 



















We performed light and transmission 
electron microscopy on the five samples 
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rose ny- Libi conjunctiva D 
of control. cases demonstrated no signs of. 1 
keratinization, no intracellular swelling, 








conjunctiva that was removed from a 
superior limbic keratoconjunctivitis pa 
tients demonstrated various degreés öf i 
keratinization with. areas of acanthosis. > 








Fig. 2 (Donshik and associates). Case 2. Light micrograph of epithelium and stroma (left) and stroma 
(right) of the lower corneoscleral limbal conjunctiva showing blood vessels packed with erythrocytes, , 
dilated lymphatic vessels, and stromal tissue that is relatively devoid of inflammatory cells (Richardson's 
stain, left, x 385; right, x960). 


* 


* 


| .Some epithelial cells appeared swollen vessels. Inflammatory cells-neutrophils, 
. | and in various stages of degeneration. In lymphocytes, and plasma cells—were rare 
particular, the nuclei of some cells ap- and could not be distinguished from cells 
peared empty. The stroma showed signs of normal controls (Fig. 2). Tarsal con- 
of edema, with grossly dilated lymphatic — junctiva from one patient revealed an 








Fig. 3 (Donshik and associates). Superficial epithelial cells with large nuclei (N) from the superior 
corneoscleral limbal region of a normal eye. Tissue was removed during cataract surgery (osmium potassium 
ferrocyanide, x 3,900). 
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essentially normal epithelium, except for 


some intercellular edema, with no evi- 


dence of keratinization. The goblet cell 
population appeared similar to control 
tissue. The underlying stromal tissue 
showed few inflammatory cells. 
were some areas of cellular debris. 

Transmission electron microscopy— 
Superior limbal conjunctiva of control 
patients revealed normal epithelium with 
small intercellular spaces and no evi- 
dence of glvcogen accumulation in the 
cells (Fig. 3). The most prominent feature 
of the superficial perilimbal bulbar con- 
junctiva taken from superior limbic kera- 
toconjunctivitis patients was the cons sis- 
tent fi nding of large, pale, swollen cells in 
which. the cytoplasmic organelles were 
scarce. In some cells the nuclei were large 
and. empty, although the nuclear mem- 
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There. 


105 


brane was often intact; this appeared to 
be a form of balloon degeneration of the 
nuclei. In other cells the nuclear envelope 


was broken and nuclear material was re- 


leased into the cytoplasm. Intercellular 
spaces were larger. than in the nornal 
tissue and there was some breakdown of ' 
desmosomes (Fig. 4). Other nuclei also: 
showed changes. in the distribution of. 





darkly staining nuclear chromatin, which 


was aggregated i in the center of the nucle- 
us, instead of around the nuclear mem- 


brané Or evenly distributed as in normal 


cells. The nuclear e envelope was also more 


 tortuous (Fig. 5). 


Another. prominent feature was the 


presence of extensive intracellular accu- 


mulations of. glycogen. granules (Figs. 4 
and 5), which appear black (electron-- 








dense) when the osmium potassium ferro- 


' Fig. 4 (Donshik and associates). Case 4. Section of superior limbal conjunctiva. There is a large, „pale, 
swollen cell (E) surrounded by more darkly staining epithelial cells. The nucleus (N) is empty and 
undergoing balloon degenerative changes. Areas of thickened cell membrane (small arrows) and breakdown 
‘of desmosomes (large arrows) are shown. The small black dots represent glycogen granules which are dense 
in the cells at the lower left of the micrograph (osmium potassium ferrocyanide, x6,750). 
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rabbit conjunctiva c 
uM/g of dry weigh: in rabbit corneal 
tissue. We were unable to demonstrate 
glycogen granules in the control speci- 















mens, yet the intracellular. glycogen gran- 


ules were clearly visible in all the speci- 
mens from patients with superior limbic 
keratoconjunctivitis. _ 

There was extensive evidence of kerati- 
nization of the epithelium (Fig. 6). This 
was in the form of increased numbers and 
clumping of microfilaments, the presence 
of secondary lysosomes, thickening of the 
epithelial cell membrane, and the pres- 
ence of keratohyalin granules in the cyto- 
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lial tissue from patient 3. Thetwo sections of the 
| y staining chromatin. The nuelear DE is 





plasm (Fig. 7 We are preparing : à more | 
complete account. of the ultrastructural 
changes associated. with accumulation of 


keratohyalin granules. 


In patients who had been treated with 
silver nitrate, silver granules were depos- 
ited in the aerel spaces. Although 
viral particles were diligently searched 


for, none could be found. Marked inflam- 


matory cells were not present in either the 
epithelium or stroma of the resected con- 
junctiva. i 

Ultrastructural examination di tarsal 
conjunctiva taken from one patient with 
superior limbic keratoconjunctivitis con- 
firmed the light microscopic findings of a 
relatively normal epithelium, with some 
edema and an occasional inflammatory 
cell. Glveogen granules were rare and 
there was no aggregation of granules. In 





Fig. 6 (Donshik and associates). Case 4. Superior limbal conjunctiva (C) showing abnormalities of the 
uperficial epithelial cells. The three cells (E) show loss of cell components and are becoming keratinized. 
The intercellular spaces are wide and the deeper cells show an increase in the number of cytoplasmic. . 


filaments. A small keratohyalin granule (arrow) is present (normal osmium, x6,000). 



















Fig. 7 (Donshik and associates). Case 4. Part of a superior limbal epithelial cell. There are two 
keratohyalin granfiles (arrows) surrounded by what appear to be ribosomes. Microfilaments are numerous 


(F) and glycogen (black) is present Nucleus (N) (osmium potassium ferrocyanide, x 18,800). ; 
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superior limbic conjunctival tissue of pa- 
` tients with superior limbic keratocon- 
junctivitis have noted keratinization of 


the epithelium with. acanthosis and dys- 
A treatment. 


keratosis, as well as a. moderate infiltra- 
tion of inflammatory cells, chiefly neutro- 
phils, lymphocytes, and plasma cells. 5.6 


Light microscopic examination of the tar- 


sal conjunctiva has shown an increase of 


mucoid material on its surface together 
with a slight inHammatory cell infiltra- 


tion.6 Theodore and Ferry? reported a 
significant infiltration with neutrophils, 
lymphocytes, and plasma cells with nor- 
mal epithelium, 
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m ferrocyanide, x6,7 50). 


Our studies by both light and. transmis- 


presence of abnormal superior limbic epi- 
‘thelium consisting of keratinized epithe- 





| lial cells with swollen and degenerated 


nuclei. The stroma, although edematous, 


Pievigus histologic. descriptions. of the .. demonstrated no evidence of significant 


inflammatory. cellular infiltrate. An in- 
flammatory cell response in the patients 
studied by Theodore and Ferry may well 
have been secondary to prior silver nitrate 


The symptoms in superior limbic kera- 
toconjunctivitis may stem from the inter- 
action of three abnormal elements: the 
elevated bulbar conjunctiva, the superior 
corneal epithelium, and the papillary re- 
action of the superior tarsal conjunctiva. 
The elevated bulbar conjunctiva in appo-’ 
sition to the tarsal conjunctiva could pro- 
duce a foreign-body sensation. Further- 
more, the raised bulbar conjunctiva can 
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` prevent the tear film from adequately wet- 
` ting the superior cornea, causing superior 


punctate desiccation and filament forma- 
tion. Although the cause of superior | lim- 
bic S is unknown, e , involved 


igite eye e 3 
ance. of. a 
superior li 








- bral or bul ar conjunctiva was enough to 
-break the abnormal cycle and produce 

| “immediate relief. However, symptoms 
- did return in the eye that underwent tarsal 





* ` resection. Furthermore, we were unable 


te. ‘demonstrate any structural abnormali- 
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ties or increased goblet cells in the ta 

conjunctiva. ae 
In our cases, by removing the abnorinal 

tissue, a normal de ibd between the 


ptomatic superi- 
vitis underwent : 





-also underwent - 
ection inthe other . 
ts had previously |. 
y. regimens without ^ 
resolution; the fourth had had no prior = 
treatment. All four patients had immedi- ` 
ate and continued relief of the ocular . 
symptoms after the superior bulbar con 
junctiva was excised. The. patient 'ho- 
underwent tarsal conjunctival resectio: 
experienced only short-term relief. — 

We studied the. conjunctival tissue. by 
light and. transmission electron microsco-- 
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NEUROPARALYTIC KERATITIS IN. GOLDENHAR- GORLIN SYNDROME 
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: AND - 

PAUL E Romano, M. D. 
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From the División of iadu Children’ s. 
| Memorial’ Hospital, Northwestern University - 
“McGaw M sdical Center, Chicago, Illinois. | 
— Reprint requests to Paul E. Romano, M.D., Divi- Fig. 1 (Mohandessan and Romano). THe patien 
ion of Ophthalmology, Children's Memorial. Hos- on admission, with bilateral sterile corneal ulcer | 
‘pital, 2300 Children's Plaza, Chicago, IL 60614 that are worse on the patient s right. 
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without corneal ulceration, was reported 


by von Bijsterveld.1 


In our case and in two of the three 
reported « cases, tear production was defi- 


cient. This is regularly seen in corneal 
| denervation. of varying causes and the 
- resultant drying. is, 


in turn, the cause of 
[ corneal breakdown: and ulceration.!! 
The corneal anesthesia is caused by a 





defect of the ophthalmic division of the 
trigeminal nerve, The level at which this 





occurs is probably nuclear and the result 


ofa nuclear. aplasia. This hypothesis is 
^ based « on autopsy findings in a severe case 
of unilateral 
drome.* T child was anophthalmic and 


Goldenhar-Gorlin syn- 
.d  neuroparalytic 
keratitis. Postráoriin examination of seri- 
stem revealed 
“sensory and 












maior nuclei of the trigeminal nerve. 


SUMMARY 





hte With" the Coa Corlin 
syndrome. Initially, the patient received 





subconjunctival | and: topical antibiotics 
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with minimal effect. With subsequent. 


treatment of ‘atropine,  sterile-ophthalmje 








E dc patient S pu ulcers in both eyes 
-. healed in two weeks without further 
— He had a Me ccc kerati- 


um genial nuclei was the ane 
cause. | 
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ANTIBIOTIC SENSITIVITIES OF Aeromonas 
hydrephila CULTURES 
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FOR THE FIRST TIME COMPLETELY TRANSLATED! 


Textbook and ATLAS OF P" 
SLIT LAMP-MICROSCOPY OF THE LIVING EYE. - 


Three volumes. 


Bonn 1977/ 1978 
“More than 1000 pages (text) 
“More than 2340 figures on | 
Morethan 390 mostly carefully colorated plates (from: the 
original German 1977 edition!) TR | 


Subscription: 1200. —DM for the complete set. (Later 1500. —DM) E E ES 
.. Single volumes: vol. 1: 400,- vol. 2 & 3: each volume 600,-DM - hr 


40 Orders fort this subscription, or informations: J. P. -Wayenborgh, Publishers 
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Registration Fee: $100.00 (Residents: $50.00) 


Mx For further. information and registration details, contact: 
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Columbus, Ohio 43210 * Phone: dai scie: 
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a Surgidev Product | 


| 907; of your orders for intraocular lenses 
are shipped within 24 hours. 


C STYLE NO. 1-P 


Lens cia Sim Lens dia Sri 
Haptic dia 6mm Haptic dia 6mm 


STYLE NO. 9 


STYLE NO. 4-P 
TTN 


EMEN i $ : : TTA tona din 35 
Lens dia 5mm [ Lens dia 5mm Lens dia Sm iens dia S.omm 


FOR INFORMATION OR ORDERING 
CALL COLLECT ANYTIME 
(805) 965-1085 


P-oueonanow 1828 Chapala Street * Santa Barbara, California 93101 


CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 
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. Theresaunique contradiction inherent in ocular 
steroid therapy. 

"Severe ocular inflammation needs to be.sup- 
pressed before tissue damage occurs. But while sup- 
pressing inflammatory activity to protect tissue from 
alteration or scarring, steroids often increase IOP. 
This rise in pressure, of course, carries the risk of a 
damaged optic nerve and visual impairment. 


FML eases the contradiction by combining proven 
steroid potency with reduced risk of IOP rise. 


FML controls.moderate to severe inflammation. 
Independent investigators found FML to be as effec- 


PENETRATION 


# 












/ tive in controlling inflammation as other potent 


steroids! 

FML penetrates. FML penetrates the isolated rabbit 
cornea with the epithelium intact to reach "deep- 
seated" sites as well as other steroids, and better than 
dexamethasone? 

FML is safer. FML has less propensity to increase 
IOP than dexamethasone? 

FML provides comfort. FML is the only potent steroid 
available in the Liquifilm® vehicle to bring comfort 
to your patient's eyes and to prevent corneal xerosis. 


Good reasons to make FML your "first choice" 
ocular steroid. 


Potent, yet safer. Think FML. 


FMI” (fluorometholone) 0.1% Liquifilm* Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting agents of mechan- 
ical. chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advan@ed. Adrenocorticosteroids and their derivatives are 
capable of producing a rise in intraocular pressure. In clinical studies on patients 
eyes treated with both dexamethasone and fluorometholone, fluorometholone 
demonstrated a lower propensity to increase intraocular pressure than did dexameth- 
asone. INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva. cornea and anterior segment of the globe. CONTRAINDICA- : 
TIONS Acute superficial herpes simplex keratitis. Fungal diseases of ocular struc- 
tures, Vaccinia. varicella and most other viral diseases of the cornea and conjunctiva, 
Tuberculosis of the eve. Hypersensitivity to the constituents of this medication. 
WARNINGS Steroid medication in the treatment of herpes simplex keratitis ` 
(involving the stroma) requires great caution; frequent slit-lamp microscopy is 
mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, 
defects in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi or viruses 
liberated from ocular tissue. In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with use of topical steroids. Acute puru- 
lent untreated infection of the eye may be masked or activity enhanced by presence 
of stexoid médication. Safety and effectiveness have not been demonstrated in chil- 
dren of the age group 2 years or below. Use In Pregnancy: Safety of the use of topical 


steroids during pregnancy has not been established. PRECAUTIONS As fungal 
infections of the cornea are particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be suspected in any persistent 
corneal ulceration where a steroid has been used or is in use. Intraocular pressure 
should be checked frequently. ADVERSE REACTIONS Glaucoma with optic 
nerve damage. visual acuity or field defects, posterior subcapsular cataract formation. 
secondary ocular infection from pathogens liberated from ocular tissues. perforation 
of the globe. DOSAGE AND ADMINISTRATION 1 to 2 drops instilled into 
the conjunctival sac two to four times daily. During the initial 24 to 48 hours the 
dosage may be safely increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. 


REFERENCE NOTES: 
1. Allergan Report Series. 872. 


2. Hull. D.S. et al. Permeability of the isolated rabbit cornea to corticosteroids. 
Invest Ophthalmol 13, 457-459, 1974. 


3. Fairbain, W. D. and Thorson, J. C. Fluorometholone — anti-inflammatory and 
intraocular pressure effects. Arch Ophthalmol 86: 138-141, 1971 
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JS reasons to prescribe 


EG@ONOGHLOR' 15 mMfor 


chloramphenicol therapy. 





easons 1-300: Twice the medication 


Econochlor 15 ml. gives your patients 
)0 drops* or twice the medication of 
nventional 7.5 ml. chloramphenicols. 
virtually the same price. 

What's more, independent re- 
arch shows 1 out of 3 patients re- 
lire conventional chloramphenicol 
fills. So why not save your patients 
ne and money. 


eason 301: Neutral pH 


Econochlor 15ml. is buffered to a neutral 
1 (7.0-7.5) for greater patient comfort. 


Reason 302: Stability 


Econochlor 15 ml. remains stable for 12 
months at room temperature. 


Reason 303: Ointment 


| Econochlor is also available in 
ointment form. 


ECONOCHLOR 15ml 


First choice for 
chloramphenicol therapy. 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76101 
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Fewer p one calls for you, 
fewer trips to. Nd t 
e 





patient. 






As a matter of fact, 
Econopred® 10ml offers 

more a 10% savings 

over the competitive . 
product's 10mi size.** 


“Reference: Kupferman, A., Leibowitz, 
H. M: Th tic Effectiveness of 
Fiucrometholone in Inflammatory 
Keratitis, Archives of Ophthalmology, 
*Based Aie blished list 

j a u 

Besed pon pub ber, 1977. =< 


Alcon Laboratories, ine., 
e Fort Worth, Texas 76101 


ECONOPRED* (Prodnisolone Acetate] Sterile Ophthalmic: Suspension 
DESCRIPTION: A sterile ophthalmic suspension. Each ml contains: Active: Prednisolone acetate 0.125% or 1.096 (licensed under patent 3,134,718). Preservative: Benzalkoniurá Chloride 
0.019. Vehicle: Hydroxypropyi Methyiceilulose, ACTIONS: This drug causes inhibition of the inflammatory response to inciting agents of a mechanical, chemical: infectious or mmuno- 
ingical nature. INDICATIONS: For use in the treatment of steroid-responsive inflammatory and allergic conditions, CONTRAINDICATIONS: Contraindicated in acute superficial herpes Sinple 
keratitis (dendritic keratitis) and most other viral diseases of the cornea and conjunctiva, fungal diseases; acute purülent untreated infections. and. tuberculosis of the eye. WARNINGS: Use: 
"|... great caution in the treatment of stromal herpes simplex. Prolonged use may result in glaucoma, posterior subcapsular cataracts and thinning of the cornea and perforation. Acute purulent 
. — will be masked and enhanced, Safety of intensive or prolonged use during pregnancy has not been substantiated, PRECAUTIONS: if the inflammatory reaction does not respond 
within a reasonable "€ institute other forms of therapy. Fungus invasion must be considered in any persistent corneat ulceration where a stéroid has been used. Check imraocular. 


ADVERSE REACTIONS: Glaucoma, posterior subcapsular cataracts, secondary infections, and perforation of the globe. Viral and fungal infections may be exacerbated. 
the first 24 to 48 hours, the drops may be used hourly if severity of the condition warrants. HOW SUPPLIED: in 5 mi and 10 mi plastic 
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- The switch 
to the 
Total System. 








-y m PF ERTE, - 
T1 


Now, for total anterior segment surgery... 
Introducing Berkeley's superb, 
new ultrasonic fragmentor, 


the Fragmatome" unit, 


for lens extraction. 


Together with the Ocutome® unit. 
In the only complete system 
that works with one, 


single footswitch. 


A single footswitch.... 

Berkeley's Ocutome/Fragmatome 
System is the only system for total 
anterior segment surgery and posterior 
vitrectomy that works with a single 
footswitch like you see here. 

But the exclusive features of our 
new system go well beyond our 
footswitch. 

Ocutome/Fragmatome is the onlv 
complete system for total anterior 
segment surgery, including such 
procedures as lens removal, capsulec- 
tomy, iridectomy, pupillary reshaping. 
and removal of prolapsed vitreous. 

The Ocutome/Fragmatome System 
is the most miniaturized intraocular 
instrument available. 

The system offers superior surgeon 
control... 

You directly control suction, cutting 
rate, port opening size and ultrasonic 
power output. 

And superior safety. ... 

The Ocutome unit is a pneumatic 
system. So there are no electrical con- 
nections or shock hazards to the patient. 

The Ocutome/Fragmatome 
System uses only tiny incisions 
for all 20-gauge pics, 
probes, needles and accessories. 
Smaller incisions minimize trauma and 
are easier to close water-tight. 

Guillotine cutting action prevents 
spooling and pulling tissue. And pro- 
vides safer cutting near the retina and 
safer reshaping of the iris. 

Our automatic suction system is 
pressure-controlled — not flow-con- 
trolled — for a continuous level of 
suction for both tissue or lens removal. 

And, a single cable connects both 
units to a single footswitch — for supe- 
rior direct control in cutting and suction. 


A few more special features.... 

Your choice of an infusion sleeve or 
modular infusion to automatically 
control intraocular pressure. 

The Fragmatome unit offers a special 
wattmeter, an elapsed time meter and 
fine tuning controls. 

Plus, the system is one of the sim- 
plest to operate and care for. 

What's more, the system is econom- 
ically priced and offers you more 
features and advantages than anv 
other system. 


Berkeley's 
educational support 
backs up the System. 


To help you put the Ocutome/ Fragma- 
tome System to best use, Berkeley's 
Educational Division has developed a 
nationwide, ongoing program of sem- 
inars in intraocular surgery — conducted 
by the leaders in the field. 

And, Berkeley's procedural news- 
letter regularly provides the latest 
state-of-the-art surgical techniques and 
the newest developments in micro- 
surgical intraocular surgery. 


Upcoming workshops in intraocular 
surgery are planned for these dates at 
the locations listed here. 


Call or write us direct for details and 
further information. 


February 3, 4 San Jose, Ca. 
March 17, 18 San Antonio, Tex. 
April 21, 22 San Francisco, Ca. 
April 28, 29 San Francisco. Ca. 
Early May Chicago, Ill. 

Late May New York, N. Y. 
Mid June Minneapolis, Minn. 
Mid July Cleveland, Ohio 


Late August Durham, N.C. 


September 16, 17 Los Angeles, Ca. 





The switch : 
makes the difference. 


Let us show you the Total System, 

Doctor. 
Just return the attached coupon for 

details and a demonstration. 
The Ocutome/Fragmatome System. 

The only Total System with more 

exclusive features for superior control 

and technique in intraocular surgery.  . . 
See how the switch. makes all the 

difference. ^ 


I'd like more details on the Berkeley Ocuiome/ 
Fragmatome System. 


O Please have a representative call. 
O Please add my name to your newsletter 
mailing list. . 
Physician 
Hospital 


Address 





CH omo v ate 
Phone 

Clip and mail to: 
Berkeley 
Bio-Engineering 

600 McCormick Street/San Leandro, CA 94577 


Call toll free: (800) 227-0594 
In California call: (415) 568-6800 
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ions to Frank W. Newell, N M. D. 233 East Ontario Street, at the time proofs. are. returned, 
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The Contraves Stand 
makes your microscope float. 


^ 


The unique counterbalancing system of the Con- 
traves Stand makes it seem as if your microscope is Sus- 
. pended weightlessly in space. By use of the convenient mouth 
Switch, you move it quickly and easily to the exact position and 
precise focus you want. And then it stays there until you move 
it again. This new method of repositioning the microscope can 
save you up to 40% of the total operating time. Your hands can 
stay with their work, and you can assume whatever posture is 
most convenient and comfortable for you. 











. 
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Greatest stability, 


utmost versatility. 


The Contraves Stand accepts either the Zeiss OpMi 
or OpMi 6-S (shown here), and as much as fifty pounds of 
accessories, such as TV cameras, movie cameras, CO» 
observation ecu the microscope still pa E 











such that it can be shared by surgeons kom many foin. 
Although, once you use it, you'll probably want to keep it ali 
yourself. 


Write or call for complete details. 


PME service. 
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otate, heat, stress, lift, cool, tilt, analyze, chang: 
The Zeiss EM-10 High-Resolution TEM: Switch to no-tilt X-Ray Analysis. 
modify it in less than a minute. in less than a minute. 


In less than a minute you can interchange any ay | E The EDX cartridge goes straight in, without tilting the speci 
specimen cartridge of the Zeiss EM-10 for any other. 

































of your choice can be mounted at a 45° angie 
And, like the Goniometer, it can be added 
without exchanging specimen sfages or lenses 
Without re-alignment, Without turning yOui 
EM-10 into an exciusively special ~pumagse 
instrument. Bv 
Even the Goniometer can be inserted in less : h ives all aile 
than a minute, Without affecting the focal | " S B "i o BL peter A 
length, magnification, or resolution. ; - wae” Ask for one 

Without restricting the microscope in any ` 
way for any other use. 





Shown below are 8 of those cartridges, Nothing 

better illustrates the enormous versatility, capability, 
. and ease-of-operation of this high-perform- 
ance (1.23 A lattice; 500,000X) instrument. 


Nationwide service. 
















Cart Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730 4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston E 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont, M3B 256. Or sail (416) 449-4660 


THE GREAT NAME IN OPTICS 





-OPTYE. The frame for comfort and healt 
Optyl is a revolutionary new material 

lor eyeglass frames. 

lypoallergenic, 





* T 5 PAS m 
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nert, and lightweight. Optyl is so advanced 

hat similar epoxy resins have been used 
medically for body implants. $E 

Optyl reduces patients’ problerns!_ 





CONTACT DERMATITIS... a 
Constant aposition of cèrtain eyeglass frame ma- 
terials may sensitize the skin and lead to con- 
tact dermatitis. In particular, cellulose acetate. 
ester plastic (a common frame material) may 
not only produce irritants but also cause aller- 
gic reactions. With more inert materials there is 
less of a chance of a sensitivity reaction. And 
Optyl is almost completely inert biologically. In 
clinical studies of Optyl’s allergenic potential, nc 
skin irritation or contact dermatitis developed. 


PRESSURE NECROSIS... 

Continuous pressure from eyeglass frames may 
result in mild to severe pressure necrosis simi- 
lar to decubitus ulcers (‘‘bed sores"). The ex- * 
tent to which pressure necrosis may occur ig in 
fluenced by the intensity and distribution of 
pressure and the duration of the exposure. Al- 
though the duration of exposure is usually lim- 
ited by patient discomfort, severe point pressure 
of even short duration can damage cutaneous 
and underlying tissues. Optyl minimizes this 
threat, because of its light weight as compared 
to other common frame material. 


DESTRUCTIVE SECRETORY INTERACTIONS... 
Eyeglass frames are subjected toa continual 
flow of facial glandular secretions. The sweat. 
gland secretions are mostly water, with approx- 
imately 1% protein, lactate, uric acid, chloride 
and sodium electrolytes. The pH is slightly 
acidic. The sebum secreted by the sebaceous 
glands contains a large number of both com- 
mon and unusual lipids, including triglycerides 
waxy esters, cholesterol, and squaline. Over a 
period of time, as these secretory products reac 
with cellulose acetate material, marked destruc 
tion occurs. However, because of its inert char- 
acteristics, Optyl minimizes reactions. 


Reference: Jordan, W.P. Dahl, M.V.: Contact Dermatitis from Cel- 
lulose Ester Plastice. Archives of Dermatology 105:880, 1972 
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developed for 
oohtbeimic 
procedures. 


Smooth as only a monofilament can be: 






In handling 
In tissue 
Available In tie-downs 
monofilament, —|n addition to the other benefits VICRYL suture 
dyed. is known for. Available in 9-0 and 10-0 sizes on 


a wide variety of needles. 


EIHICON 


the closing word 


* Trademark (See next page for complete product information.) OETHICON, INC. 1978 


MERICAN JOURNAL OF OPHTHALMOLOGY - 


Revised: 6/77 * 








ag COMPLETE PRODUCT INFORMATION 


VIG RYL* (Polyglactin 910) 
7 Synthetic Absorbable Suture 


DESCRIPTION - VICRYL (polygiactin 910) synthetic. ab- 
-  Sorbabie suture; is prepared from a copolymer of giycolide 
-o and lactide: These substances are derived respectively from 
glycolic and lactic acids. The empirical formula of the co- 
polymer is (C.H:0,)m(C.H.0,)n. 


VICRYL sutures. are sterile, inert, nonantigenic, nonpyro- 
 genic. and elicit only a mild tissue reaction during absorption. 
` The braided and monofilament sutures are colored violet to 


enhance visibility in tissue. The braided suture is also avail- 


abie undyed (natural). 


ACTIONS Two important characteristics describe the in 
vivo behavior of absorbable sutures: first, tensile strength 
retention, and second, tha absorption: rate (loss of mass). 


Subcutaneous tissue implantation studies of VICRYL suture 
in rats show at-two weeks: ‘post-implantation approximately 
. 5896 of its original tensile strength remains, while at three 
. weeks approximately 20% of its original strength is retained. 


Intramuscular implantation studies in rats show that the 

: absorption of VICRYL suture is minimal until about the 40th 
.post-implantation day. Absorption is essentially complete 
etween the 60th and 90th days. 


RYL synthetic absorbable suture is in- 
nears suture or Mid 


























i, unde stress a required. 


EE WARNINGS The safety and. effectiveness of VICRYL (poly- 
glactin 910) suture in neural tissue, and in cardiovascular 
Surgery have not been established. 


Under certain circumstances, notably onhopedic proce- 
dures, immobilization by external support may be employed 
at the discretion of the surgeon. 


Do not resterilize. 


PRECAUTIONS. MICRYL suture knots must be properly 

. placed to.be secure. Place the first throw in precise position 
for the final knot, using a double loop; tie the second throw 

2: Square, . using: horizontal tension; additional throws are 
advisable... 


— Skin and conjunctival sutures remaining in place longer than 
7 days may cause localized irritation and shouid be removed 
as indicated. 


Acceptable surgical practice must be foliowed with respect 
to drainage and closure of infected wounds. 


ADVERSE REACTIONS Reactions reported in clinical 
trials which may have been suture related have been mini- 
mai. These include skin redness and induration, rare in- 
stánces of hemorrhage, anastomotic leakage, wound 
separatión in the eye, and abscesses. 


DOSAGE AND ADMINISTRATION Use as required per 
operation. 


HOW SUPPLIED VICRYL sülutes are available sterile, as 

braided: dyed (violet) and undyed (natural) strands in sizes 

= 3 to 8-0, in a variety of lengths, with and without needies, 

Eos | and on LIGAPAK* ligating reels. VICRYL sutures, mono- 

Y uz filament, dyed (violet) are available in sizes 9-0 and 10-0, 
in a variety of lengths with needies. 


Also available in sizes 1 to 4-0 attached to 
CONTROL RELEASE* needies. 
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Measures M f 
retrobulbar hemorrhages, foreign 
bodies and orbital tumors. 


D Monitor treatment and course of 
exophthalmic goiter. 


e Accurate "— ne 


Professional Products [ 


Use coupon to order- . Price: $150. ne 





Coburn Optical Industries, Inc. 
Professional Products Prision 5 
P.O. Box 351 

Petersburg, Va. 23803 - 
804-526-1027 

Gentlemen, | 

Please send me ` 


_____ Rodenstock Prism N E, 
xf $150.00 each including postage and han- 
ing. e 


| enclose my check or money order for 
Se ee eL 

PO CGS us occ en ete eU 
OI DOPO ET REESE PARERE OH TUS 
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OE aec cc usitas Iis e eie 


Signatute. ee eeu eue 
10-1387 © 






INTRODUCING 


ORMRON 


LOOKING INTO THE 
FUTURE OF 
EVE CARE. 





At $22,900, it was remarkable. 
Now at 515,900, it's incredible. 
And money isn't the oniy thing you'll save! . 


















Dioptron Il 
does every- 
¿hing you'd expect 
from an autorefractor, 
except it does it faster, 
better and easier. 


It saves time. Dioptron || cuts 2 to 
6 minutes off an average eye examination. 
And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load 


It saves trouble. Dioptron |! 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, theres no 
patient confusion. 

Dioptron II lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
a correct fit 

With aphakics, Dioptron Il lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription. 

Dioptron Il is easy to use with 
children. They enjoy it. And since it 
doesnt require their response, you get 
faster, more objective information. 

Dioptron lI can give you results 
with even early cataract patients — 

a situation where retinoscopy is difficult, 
if not impossible. 

And for your geriatric patients, 
Dioptron Il means less decisions and 
examination fatigue for them — and 
faster, more accura 
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It saves work. Its simple to use. 
Your receptionist can learn to operate it 
in 1 to 2 hours. So youre free to con- 
centrate on the subjective examination. 


It saves mistakes. Dioptron Il - 
gives you a more accurate starting point. 
Most autorefractors have a fixed 


target that appears more blurred to 
some patients than others. Dioptron II 
hasa dynamic" target. That 
means it examines the patient's eyes, 
then “fogs” the target to the right 
degree. So every patient sees the target 
approximately the same way. You 
get a perfect, objective starting 
point every time — 
without cycloplegics. 


It saves you future 

problems. Dioptron Il is 100% 

modular construction. Its built with 
its electronics in a pull-out drawer. 
Servicing is faster and easier. So when 
future improvements are made, you can 
simply add on a new module instead 
of replacing the entire instrument. 


Its compact. Dioptron Il is a single 
unit that needs only a 4 foot by 6 foot 
working space. It fits easily into any 
existing office layout. 


Its adaptable. |t works perfectly 
under normal office lighting. You can 
install it anywhere without creating 
special low-light conditions 

Its a Coherent product. Youre 
getting the most technically 
advanced equipment available. With 
reliable, professional service 
behind it. 

Coherent services 
start even before your 
Dioptron Il arrives — with 
Practice Management 
Services. That means, 
at your request, we 
conduct a review of 
your office layout 
and procedures. 
We suggest 
where to install 
your Dioptron Il. We 
help train your per- 
sonnel. And we show 
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My needs are: [C Immediate 


Name 
Hospital/Clinic 
Address 
City 
Telephone 





State 








you how to introduce your patients to it. 
With Coherent, you get more than 
autorefractor — you get a system with 
the most advanced before and after sale 
technical support 


DIOPTRON I! SAVES YOU L 
REAL MONEY. 
NOT JUST TAXES. 


Equipment investments justified 
by tax write-offs are often marginal at 
best. But you dont have to consult 
your tax attorney to see that Dioptron Il 
makes good economic sense. 

With Dioptron lls new, affordable 
price — about half what you'd expect 
to pay — you'll come eut ahead perform- 
ing just 6 refractions a day. But more 
importantly, Dioptron I! will allow you to 
increase your patient load dramatically. 


IT PRACTICALLY 
PAYS FOR ITSELF. 


If you added only one patient per 
day by using Dioptron II, in just one 
year it would pay for itself. And 
if yours is a high volume 
practice, you'll see results 
in afraction of that time. + 


SEE FOR ° 
YOURSELF. 


Don't take our word 
that Dioptron Il is all we say it 
is. See for yourself. Call or 

write us. Our representative 
will be happy to discuss your particu- 
lar needs — and show you how we've 
made the world's best auto- 
refractor even betters 
And besides, at half 
what you'd expect to 
pay, when you see 
Dioptron !|, we think 
you'll see it our way 






















Yes, Coherent, I want more facts on DIOPTRON Ii. 


O 3-6 months 


C] Reference 
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Zip 


AJO2-78 


‘COHERENT 


MEDICAL DIVISION 
3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415 493-2111 
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brand of . 


IDOXURIDINE 


reactions boue soem Bebes 
phobia hos occurred. Occasional ; 
punctate defects ¢ Gwhich may be à mt 
. festotion of the infection), corneal clo 
ing, and stippling of the corneal epit 
Tum have been observed. 


Supplied: 0.1% “Ophthalmic Sol 1 
(1 mg/ml) in 15 ml. bottles. 
dropper: 0.5% Ophthalmic - Oi 
(5 mg/ SIM in 4 gram tubes.” 


Smith Kline GF TS ta boretoré: 


Division of SmithKline Corporatio 
Philadelphia. Pennsylvanie. 


a SmithÉline: compan 





- How did one side of this 
: Hoya plastic lens get away 
. with hardly a scratch? 


The unscratched hall 
of the lens is Quartz Coated. 
(An unretouched photo) 





If you were to rub the front surface of an ordinary lenses. So ghost images and reflections are reduced. 
resin lens a few times with scouring powder — and then HOYA resin lenses coated with Hi-Quartz also have 
do the same to the HOYA Hi-Quartz lens surface, durability, because the quartz and multiple coatings 
you'd be amazed. are firmly bonded together to the surface of the lens. 

While the ordinary lens would be scratched, the As an easy guide, the following types of resin 
Hi-Quartz would have come through the test lenses can be coated with Hi-Quartz: Single Vision; 
virtually untouched. The secret is a quartz coating Flat Top 22, 25, 28; Round 22. These types of resin 
applied only to HOYA's own rigidly inspected lenses, lenses cannot be coated with Hi-Quartz: Trifocal 
giving them a high abrasion resistance* (Since and Executive. 
over 95% of all scratches occur on the front surface Finally, Hi-Quartz has all the advantages of 
of a lens, Hi-Quartz lenses are coated only on the ordinary resin lenses, including safety, lightness 
convex side.) This means the lenses can take a lot and ability to be dyed. (Dyeing must be done 
of punishment. xe before the quartz coating takes place.) 

Hi-Quartz also has a special multiple layer Balla HOYA's Hi-Quartz lens. When it comes to 
coating that increases light transmittance to Ti quality products HOYA hasn’t even begun to 
nearly 96%, against the 92% of ordinary resin nr scratch the surface. 


*HOYA cannot accept cut or uncut lenses KAPAT EARS, 

sent into the Torrance full prescription HOYA LENS OF AMERICA, INC. 
laboratory due to possible lens imperfections 
that could interfere with the quartz. 


To place your order, call or write: HOYA LENS OF AMERICA, INC., 970 Knox Street. Torrance, CA. 90502 
Tel.: (213) 770-6310/Nat. WATS: (800) 421-1993/Calif. WATS: (800) 262-1587 


Bausch & Lomb introduces. 
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U and U3 Series 








SOFLENS Contact Lenses 


(polymacon) : 


FOR “HARD-TO-FIT” PATIENTS. 


FITTING 
PROBLEM 


Tight lids 
causing lens 
decentration 





Ultra-Thin lenses are here -~ 
to solve fitting problems for 
this special group of patients. - 


These thin-cast SOFLENS® (polymacon) 

Contact Lenses have a "true" center thickness of 
only .07mm. Available in 12.5 and 13.6 diameters 
in powers from plano to —6.00D, Ultra-Thin lenses 
are marked for easy identification —U for 12.5mm  , 
diameter lenses and U3 for 43.6mm * ` 

diameter lenses. 


Many patients who have experienced foggy Or . - 
variable vision may achieve "Best-Fit" with the 
thinner U and U3 Series. Patients who have not 

gained acceptable comfort before may 
experience less lens awareness and sensitivity 
with the Ultra-Thin Series. For patients who show 

decentration due to asymmetric or flat corneas . 

or excessive influence by tight lids, the Ultra-Thin 

Series may provide "Best-Fit^ And p&tients 
who have poor vision symptomatic of a steep 
fit may achieve "Best-Fit" with greatly 
improved visual acuity. 


Made by Bausch & Lomb's spin- cast method, , 
Ultra-Thin lenses retain high reproducibility 

Gi and smooth optical surfaces. Fittings are 
easy and efficient because the Ultra-Thin 

Series lenses are fitted using the same simple 
fiting system as with standard lens series. 


To receive more information about Ultra-Thin ` 
Series of SOFLENS Contact Lenses, contact 
your sales representative or call, toll-free, 
800-828-9030; in New York State, 
800-462-1720. 


Make your hard-to-fit’ patients good candi- 
dates for SOFLENS Contact Lenses with the 
Ultra-Thin Series. 
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BAUSCH 
& LOMB 
L SOFLENS' 


(polymacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.496 
poly (2-hydroxethy! methacrylate) and 38:696 water by weight when immersed in normal 
saline. The material has a refractive index o! 1.43 and the lens has a visible light transmittance 
of more than 9796. 


CTIORS: In its hydrated state a SOFLENS* (polymacon) Contact Lens is soft and pliable. 
en placed on the human cornea, the hydrated SOFLENS* (polymacon) Contact Lens acts 
as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction 
usegn persons with non-diseased eyes and in aphakia. 
E 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
*presence of any active untreated infection er abnormality of the anterior segment of the eye 
with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections — If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion, 
ulceration, irritation or infection is present, or any abnormal eye condition is observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recemmended procedures for care of the lenses 


Apliakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period urtil, in the opinion of the surgeon, the eye has 
healed completely. ~ 


Lens Sanitation and Handling — Persons who require only vision correction and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to place-and remove the lenses should not be provided 
with them. Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal intenor of the Aseptor* — Patient Unit as well as dis- 
coloration and cracking of the lens case has been reported after varying periods of use. If such 
occurs, appropriate replacement is indicated to avoid interference with the disinfection 


procedure e 

Medicants and Eye Drops — When the lenses are used by persons requiring only vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers prior to 
placement, or while the lens is in place, on the eye. Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS® (polymacon) Contact 
Lens when the lens is off the eye. 


Wearing Restrictions — SOFLENS* (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses 


PRECAUTIONS: Storage — SOFLENS* (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air. the lenses will dehydrate, become brittle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared dailyfor cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses. 

The one ounce squeeze bottle is intendec for preparation of normal saline only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immediately on 
the eye, nor should this solution ever be placed in the eye. If the patient wishes to remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrying case should be 
used, as it will have been disinfected. 


Hygiene — Hands must be washed, rinsed theroughly, and dried with a lint-free towel before 
' handling the lenses. 
Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is Seed while the lenses are being worn, the eyes must be 
kept closed until the hair spray has settieg. 


Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by nicking or tearing if 
care is not exercised during placement on orremoval from the eye, replacing or removing it 
from the carrying case or in the cleaning process. Lenses must be placed very carefully in the 
carrying case to avoid damaging the edges of the lenses. 


Disinfecting — Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS® (polymacon) Contact Lens must be irrigated with saline and rubbed gently to 
remove mucus and film from the lens "urface. The carrying case must be emptied and refilled 
with fresh normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate cleaning measures If surface accumulations of non-removable 
materials persist, professional care should be obtained promptly. 

, Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These 
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medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
clinical significance, were observed on approximately one-half of the lenses studied. + 

The SOFLENS* Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
Clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. 

Disinfecting with an Aseptor* or Aseptron™ Disinfecting Unit is necessary to kill micro- 
organisms. 

If an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression. 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency forthe patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 l 3 
2 3 ] 3 l 3 
3 4 ] 4 l 4 
4 4 1 4 l 4 
5 6 1 6 l 4 
6 6 l 6 1 4 
7 8 1 8 
8 8 l 8 
9 8 1 8 
10 10 l balance of the waking hours* 
11 12 l balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
kit and must fully understand all lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the dioptric 
power (black for plus power lenses; red for minus; gold or white for plano) 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 
The SOFLENS" Care Kit is available for lens disinfecting, cleaning, and storage 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fitting Guide or price list. 
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WHO'S AFRAID OF : 
VIRGINIA'S UVEITIS? E 


A Two Day Seminar In 
Ocular Inflammatory Disease 


Let These Experts Allay Your Fears 


Robert S. Coles, M.D. Robert A. Nozik, M.D. 
New York City San Francisco 


Conrad L. Giles, M.D. G. Richard O'Conner, M.D. 
Detroit San Francisco 


David L. Knox, M.D. Theodore F. Schlaegel, Jr., M.D. 
Baltimore Indianapolis 


Ronald E. Smith, M.D. 

Los Angeles 
April 27-28, 1978 Registration Fee KE 
Somerset Inn $200 Practitioners 
Troy, Michigan $50 Residents 


For Further Information Please Contact: M 
McGregor Memorial Conference Center 
495 West Ferry Mall « Wayne State Universi 
Detroit, Michigan 48202 * (312) 577 2406 [S 
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» + Within Every Budget... CONTACT 
Ni B-SCAN 
ULTRASONOGRAPHY 


with Gray Scale 








Examine 
Opaque Eyes 
Through the 
Closed Lid... 
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BRONSON-TURNER 
OPHTHALMIC B-SCAN 


Mfg. by GRUMMAN HEALTH SYSTEMS 
Y 


y Woodbury, N.Y. 11797 


Provides immediate diagnostic 
information in both ocular and orbital 
pathological conditions that Se wise 
would not be apparent. — 


Provides an instant 
permanent photo record. 


DOCENTI NEGO TAMEN 
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Easy to Use 
. .œ To knobs to adjust 
s Wit ut water bath 


M-9010 Ophthalmic B-Scan 
Complete with Camera and Adapter, 
115V, 50 or 60 Hz 


Write for additigħal information and reprints. 
» 


Jointly developed by Grumman Health Systems and the 
Ophthalmological Electronics Laboratory of the South- 
ng M. fonte I ampton Hospital, Southampton, N.Y. > 


STORZ INSTRUMENT COMPANY 23365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


ps iow: tear "accumulation 4 is a problem which 

Cause | discomfort. for-contact lens wearers. 
A Especially those patients who live in the arid — 
Southwest; in dry. cold. northern states; and E 


NAME. : aS a - | 
M ADDRESS... 
E lcu pd A Ee See IR 


PHONE a | T | ©1978 Breger-Mueller Welt Corporation 
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in steroid-responsive 
inflammatory disorder 
of the anterior segme 


one highly 
effective 
steroid... 
intwo | 
convenient - 


formulations 











Sterile Ophthalmic Solution 


I DECADRON soe — 57 


IBS (DEXAMETHASONE SODIUM PHOSPHATE MSD) . 





e no eyedropper is necessary—the OCUMETER* ophthalmic dispenser E 


lE 0.1% Dexamethasone Phosphate Equivalent 


conveniently dispenses one drop at a time 
e remains stable at room temperature—may be carried in purse or pocket 
e pH compatible with that of the eye 





Sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE |MSD) ~ 


0.0596 Dexamethasone Phosphate Equivalent 


E 


e melts below body temperature: medication spreads evenly over the entire 


eye preventing "blink-out" 
e useful at bedtime or under a patch (to allow for individual patient needs) tg 
e particularly useful when prolonged contact of steroid medicationisindicated 7777 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in the treatment of 
stromal herpes simplex requires 
great caution; frequent slit-lamp 
microscopy is mandatory. 
Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
of vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ocular infections from pathogens 
liberated from ocular tissues. 

In those diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use of topical steroids. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activity enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 


Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 
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occur. . 
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How Supplied: Sterile ophthalmic . 
solution in 2.5-ml and 5-ml glass 


bottles with dropper assembly and 
in 5-ml OCUMETER® ophthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, disodium edetate 


in the OCUMETER, sodium hydrox- . 


ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride added preservatives. 
Ophthalmic@Sintment in 3.5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 0.5 mg (0.05%) 
dexamethasone phosphate; white 
petrolatum and mineral oil. 


For more iled information, 
consult your D representative 
or see full prescr'ügg information. 
Merck Sharp 


Dohme, Division of MSD 
Merck & Co., INC., MERCK 
West Point, Pa. 19486 
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IHEN: MARCH 14-18, 1978 
WHERE: CENTURY PLAZA HOTEL, LOS ANGELES, CALIFORNIA 
WHY: FOUR DAYS DEVOTED EXCLUSIVELY TO [OLS 
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Methods: Exhibits. Lectures, Panels, Group Sessions, Video Presentations on Hotel 
Room TV's, aan 
Topics: All aspects of IOL Science: Techniques Old and New, Iris-support Lenses 


Anterior and Poster oF Schon ber Lenses, Endothelial Results, CME Studies, 
Vitrectomy, Results, Complications and Treatment, New Lenses and instruments 


Speakers: Every major name on the subject of IOL's 
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«TuS : “cost | me 
ad Prior to Feb. m on Members of AIDIS $250 C] Non-Membe 
" Nurses and Technicians Bum o pm 00 os 
dur After Feb. 4 [J Members ofAIDIS $300 — (2 Non-Members $350 - T prs si as: 35 
xe Qs r Cl Nurses and Technicians $100. pu is TR 


» Concio to: u Si intraacul ar : Lea Symposium ane a with this Sur tor PO. E 3140. € nea 
-Galifornia 90403. For hotel reservations, please contact Century Plaza. Horeg! 
TE AS of the. Stars, Los. Angel es. California. 90087. Telephone 1 Ec Len 3000. 
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ctive against a wide variety 





o e o o : i 
|o GARAMYCIN Ophthalmic Ointment is a sterile. ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 

methylparaben and propyiparaben as preservatives. 

ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is. active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin: Group A beta-hemolytic and norn- 
hemolytic streptacocci, and Dipiccoccus pneumonmas. The 
gram-negative bacteria against which gentamicin sulfate is 


active include certain strains of Pseudomonas aeruginosa. 
indole-positive and indole-negative Proteus Species, Esche- 
nchia coli. Klebsiélia pneumoniae (Friedlanders bacillus). 
Haemophilus influenzae and Haemophilus aegyptius (Koth- : 
Weeks bacilus), Aembacter gelegenes Moraxella lacunata 
(Qiplobacillus of Morax-Axenteld). and Neisseria species. 
including Neisseria gonorrhoeae Although significant resis- 
lant organisms have not been isolated trom patients treated 
with. gentamicin at the present time; this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. — - 

INDICATIONS. GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryacystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthaimic Solution 
and Ointment are contraindicated in patients with known 
hypersensilivity to-any of the components. 











‘the eye. 


fungi. Should this occur. or if irritation of hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. ` 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been rme 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning of stinging may occur with the use of 
. GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill.ohe or two drops into the. affected eye 
every four Hours. in severe infections, dosage may be in- 
creased to as much as two drops once every hour. - 

GARAMYCIN Ophthalmic. Ointment: apply a small amount 
to the affected eye two to three times a day. 


HOW SUPPLIED GARAMYCIN Ophthalmic Solution. 


Sterile, 5-mi. plastic dropper bottle. sterile. boxes of one and 






















Six. Store away from heat. - 


GARAMYCIN.Ophthalmic Ointmeni—Sterile, -ounce 
tube, boxes of one and six. Store away from heat. 


IET | NOVEMBER 1973 
. For complete details, consult package insert or literature 


available from your Schering Representative; of Professional 
Services Department, Schering Corporation. Kenilworth, New 





-Jersey 07033. 0 


lar Eye 
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WARNINGS. GARAMYCIN Ophthalmic Solution is not for _ 
injection. It Should: never be injected subconjunctivally nor | 
should it be directly introduced into the anterior chambér af... 


PRECAUTIONS Prolonged use of topical antibiotics may. ^ ` 
give rise to overgrowth of nonsuscenptible organisms, suchas. et 
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| eS M D. b Marton. Mason 
mery, M.D., Houston, Texas — 


i I “Richard P. Kratz, M.D., Vn Nuys, Cal. 
ter, ||]. Bruce E. Spivey, M.D., ‘San Francisco; Cal: 
|. Bradley R. Straatsma, M. D., Los Angeles, Cal." 


berg MD. || i ` Otolaryngology Speakers: 


William Jacquiss, M.D., Pittsburgh, pe 


1 | | Donald Kamerer, M.D. , Pittsburgh, Pa. 
ef i Walter Work, M.D., "Ann Arbor, Mich. 
. Charles T. Yarington, M.D., Seattle, Wash. 


| |. Reservations: Write directly to The: ood i 


|]. White Sulphur Springs, West. Virgini der. dud : 


| d accomodations. > 
Tid Advance Registration: Fee. of $225 re re duired: i 
ii phecks payable to the West Virginia Academy of r, 


O & O. Send to: J. Elliott Blaydes, M.D., 


HE  Blaydes Clinic, Corner of Frederick & Woodland. 7 


ton, MA. 0215. 


Avenue, Bluefield, West Virginia 24701. 
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& Panoramic color or monochromatic 

. photographs and fluorescein angiograms 

= Complete documentation of diabetic 

. retinopathy, scleral buckles, tumors and all 

peripheral retinal diseases 

æ Pathological follow-up of patients and 
reproducible documentation 

= Photographs may be taken through a 

.. 2mm pupil 

u Photography of the ora serrata 
accomplished by decentration of 
the contact lens 

€ Corneal contact photography performed 

as easily as applanation tonometry 
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, MEDICAL INSTRUMENT 

RESEARCH ASSOCIATES, INC. 
87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 * Telex 94-0533 





"| Send literature and price list 
Tel. No. 


C Arrange for demonstration 




















Protection against the risk of contam- | 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein . 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
A disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to = 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
-n o oo fluorescein needed. There's little 
: | | chance of excess fluorescein to stain 
-n o o o =|  faceor clothing, and the waterproof 
p ~ | grip prevents staining your fingers. 
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Ro C Easy to use: simply retract 

s. | the upper lid, apply the dry orange 

= — | tip of the flexible applicator to the 

| | bulbar conjunctiva at the temporal 
side. 


CS 


AS 


Si 


Ax 
dA 


MS 


" 


i 


eS 


e 


ES 
RASTA. 





SERES E AXE, iut. eue UNE xx 
SE: IEEE ss E zy MATS 2 MT ETE x 
d ATIUM À EREDA E T Aa: AA ji ek z: 
y e AUNT YN Ni » x5 ud NW RES z 
^ pe NUES x pL UT. em x 
ANE 7 VENUS STAN BS $: s s HEAT N vu 
i XE SIS ES RU RSS SU ADAE EU 
Rea MARS E LER A ie é uc NUS 
SG ee AT t SU RAN DU AAE A OR SEIT US UU SOS 
co P Surge wat MIS 2 VAR SAM eat 
SUP EEAS ; up TREAT OR: e i . 
KRAUS GS Bie Vu ee M S AS EPOR DE vum t ^ 3 . DN 
SOT OU d ORA ES MINE DA R re n É 
E MEAT d vt asst abe ans Way Bsns thee RENS ee n 1 
oes Bae AER p Se. eae ote oss 2 a e E 1 : 
NA Rabi egies mari! Ries ieee i D G ERS = 
Pens sR Ae. a AEE E EAS EES É . a 
ve A ges Rr uice RIDENS 
z Y i P re Re ERR SRO RASS 
Eus S AS Z M RSI mE | * f| s 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.596, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

p Supplied: No. 1048--Boxes of 100 enve- 

=  lopes,each envelope containing two sterile 
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The Ophthalmos Division : 
AYERST LABORATORIES : 
New York, N.Y. 10017. 7302 
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In glaucoma,the last step before surgery 
when other agents fail 


NEPTAZANE Methazolamide 
may be successful in glaucoma patients 
uncontrolled by acetazolamide in long-term therapy. 


In the long run of glaucoma, it may often 
turnfailure into success. 


Before prescribing, please consult complete product information, a women of child-bearing potential or in pregnancy, especially in the first 
summary of which follows: trimester, unless the expected benefits outweigh potential adverse effects. 
Indications: For adjunctive treatment of chronic simple (open angle) Precautions: Use with caution in patients with cirrhosis or hepatic 
glaucoma, secondary glaucoma, and preoperatively in acute angle closure insufficiency to forestall hepatic coma; those on steroid therapy; those with 
glaucoma where delay of surgery is desired in order to lower intraocular pulmonary obstruction or emphysema to avoid acidosis. Electrolyte balance 
pressure. should be maintained. Although not reported thus far with this drug, 
Contraindications: Severe or absolute glaucoma and chronic noncongestive reactions common to sulfonamide dertvatives, such as fever, leukopenia 
angle closure glaucoma. Of doubtful use in glaucoma due to severe periph hemolytic anemia, bone marrow depression or renal pic ee My Occur 


eral anterior synechiae or hemorrhagic glaucoma. Adrenocortical, hepati Adverse Reactions (relatively mild and deepest owithdrawal or dosage 
l 


or renal insufficiency; electrolyte imbalanc e state, e.g., hyperchloremic adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, 
acidosis; sodium and potassium depletion states. headache; vertigo, mental confusion, depression, paresthesias. Urinary 
Warnings: Although Leg pd: effects demonstrated in rats at high doses citrate excretion and uric acid output is decreased during use of this drug, 
have not been ev: denced in humans, Methazolamide should not be used in but urinary calculi have not been reported 


NEPTAZANE . 


Methazolamide TABLETS 50 mg. bid. orti. b 


i e LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 767-6 
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Ihe RLI Contact Lens 
Application Dispenser 
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A L] 
The new RLI dispenser displayed in 
your waiting area invites patients 
to examine and understand contact 
lens insurance before they enter your 
examining room. It even tells new 
patients that you prescribe contact 
lenses. When you prescribe congaet — 
lenses the new patient already Knows 
about insurance. You and your staff 
save time, your patients are : 
comforted by the protection 
insurance offers. 







The RLI dispenser is part of a program 
that saves your professional time. 
It will hold applications for 
insurance on standard (hard) lenses 
and the specific soft lenses you 
prescribe. Available insurance on any 
type of lens tailors the dispenser 
to your practice. If your new 
dispenser has not arrived, call 
toll-free 800/447-2205. In Illinois 
call 309/692-1000. 
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, 
The Practice Protector 


n 


Replacement Lens Insurance 
9025 N. Lindbergh Drive 
Peoria, Illinois 61614 















BUTTON PHO 


No experience necessary to get professional 
. Fesultsinyourfirsttwenty exposures. — 
























ise request color slides. of above photos, as 
ck and white printing does not show detail of 


iO.FOCUSING. No changing of lenses, bellows, filters, 
atteries, no viewing illumination necessary. ~ 


LY CHANGE FRAMES. (sizes in inches.) 


o 1 magnification frame - 

x Y2"—2 to 1 magnification of cornea. 
x 1"—(or 1to 1) Single eye. | 

x 2v2"—ForDouble eye. — 
—-Portrait or full face. 


ther size frames can be made to order ex: 1% x 2" for 
lastic surgery of eye. i | 


ireater magnification—14 to 1 available. Please 
xe T tt 
LIGHT SYSTEM. . 

MATIC FOCUSING. —.— ANE 

| AND CORRECT ILLUMINATION AT ALL 


JO PROBLEM OF MOVEMENT AS PICTURES ARE 
3i at THE SPEED OF LIGHT 1/1000 OF A 
e ry picture tifbescritically sharp às our illumination 
j frames are specially designed for eye photography. 
'HOTOEAZE SINGLE UNIT reflex camera consists of: 
mm reflex camera back with double extention bel- 


‘To order and for information: — 
| PHOTOEAZE MFG INC. 
241EAST10ST —— 
NEW YORK, N.Y. 10003 
tel. 212-982-0660 — . 
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The solutions are incompatible with silver 
Ophthalmic ointments may retard comeal healing. 
organisms. including fungi, may proliferate wit 


he solutions are incompatib 









“Ophthalmic Suspension and Ointment— Sterile. Each ml. or Gm. 
. Contains 5.mg. prednisolone acetate and 100 fag. sulfacetamide 


d 


sodium. — 





INDICATIONS — Suspension Based on a review of this drug 
by the National Academy of Sciences — National Research; 
Council and/or other information, FDA has classified the indi- 
cations as folaws: PM VU dee 
"Possibly" effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the eyelids 
and anterior segment of the eye. EYELIDS: allergic blepharitis, 
Dlepharitis associated with seborheic dermatitis. and other 
nonpurulent forms of conjunctivitis including those associated 
with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acts, alkalies) and other hri 
tants. CORNEA, SCLERA, IRIS, AND UVEA. interstitial, post- 
aperative, and piena keratitis, chemical and thermal burns 
gf the cornea. corneal ulcer, herpes zoster ophthalmicus: 
Moon keratoconjunctivitis: corneal neovascularization: 
Scieritis; episcleritis; acute, chronic, and traumatic iridecyciitis. 
Final classification of the tess-than-effective indications re- | 


quires further investigation. 
| arc Sees 


Ointment METIMYD is indicated in the following inflammatory 
an ee conditions affecting the eyelids and anterior segment 
of the aye: . 

E vends. alergie blepharitis: blepharitis associated with sebormeic 
dermatitis; other nonpurulent types of blepharitis. 

Conjunctiva: allergic conjunctivitis, ie, vernal, ohylctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids. alkalies) and other irritants. 

Corea, Sclera, inis, Uvea. — interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal bums of the cornea; corneal 
ulcer: herpes zoster ophtholmicus: phiyctenular keratoconjunctivitis; 
corneal neovascularization. scleritis; episcleritis; acute, chronic. 
and traumatic iridocyclitis. M 

in deep-seated infections, such as endophthalmitis, panophthal- 
mitis, and orbital cellulitis, or when systemic infection threatens. 
specific oral tantibiotic, sulfonamide} therapy should be employed. 
Local treatment may be used as adiunctive theragy — 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticostersid-sullanamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in. early acute herpes simplex and the 
early acute stages of most other viral diseases of the comea and 
conjuctiva; active tuberculosis of the anterior segment of the eye: 
fungal disease of the comeéa. conjunctiva and lids. acute purulent 
untreated infections of the eye which, like other diseases caused 
by microorganisms, may be masked or enhanced by the presence 


ot the steroid: individuals with known sensitivity to any of the 
ingredients. oe 

PRECAUTIONS . Extended use of topical steroid Mrd may 
cause increased intrancular pressure in certain individuals. In pro- 
longed therapy, itis advisable that intraocular pressure be checked 
caria in those diseases causing B af the compa, per- 
foration has been known to have occurred with the use of topical 
steroids. As with any antibacterial preparation, prolonged use may - 
result in avergrowth of non-susceptible organisms, including fungi. 
Af superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. H signs of 
sensitivity develop. discontinue use ^ 00 NM 
The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior sub- 


capsular cataracts. ae ee TP 
January 1973, July 1973 9835356, 10106524 








afe, ee oy Schering Corporation 
AF LÀ Koniwontn NJ. 07033 
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\ CHOICE FOR INITIAL THERAPY 
EXTERNAL EYE INFECTIONS’ 


against conjunctivitis and other in- 
tions of external eye and adnexa due to a wide 
ge of susceptible pathogens. 
ram-negative: susceptible strains of: H. influer: 
3; E. coli; K. pneumoniae; M. lacunata; Enterobac- 
aerogenes (formerly Aerobacter); H. aegyptius 
d Neisseria sp., including N. gonorrhoeae. 


Problem pathogens: susceptible strains of: P. aeru- 
ginosa and Proteus sp. (indole-positive and 


negative). 
generally avoids sensitivity 


reactions and irritation. 
no significant organism resis- 


tance to date. This may occur in the future. 


ram-positive: susceptible strains of: staphylo- 
cci and Streptococci, including D. pneumoniae. 


road spectrum activity against many 
ram-negative and gram-positive organisms 


ARAMYCIN OPHTHALMI 


Solution-Sterile 


entamicin sulfate, U.S.P. Fe Sterije 


ch ml. or gram contains gentamicin sulfate equivalent 
3.0 mg. gentamicin 
e to susceptible pathogens 

serve 


2ase see product information on facing page 


Copyright 1977. Schering Corporation. All rights re 








mply holding a lightweight ingeniously engineered probe lightly against the eye- 
I. There is no patient preparation in this procedure. Special requirements are 
ommodated by many built-in flexibilities—real time and gray scale displays, 
bow A “A-scan” display, optional digital biometric measurements, 
optional image storage modes, and more, all in a minimum of 


space. Send this coupon for complete data. 






This Sonometrics "B-scan" display revealed, in seconds, a 
retinal detachment with an anterior bridging 
membrane in a patient with a 
keratoprosthesis. 
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S WAS: The Precision Optics People — . .— 
West Terrace Drive, San Dimas, California 91773 Telephone Toll Free: 800/854-1761 In California Call Collect: 714/599-834 
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Mining Visual Acuity 
fit of Aquaflex s leldfüicon A) 






alate and gave aed vision 
er on lenses. i. This quality. ofo 






icated lens design, special lens 
moe "vaut system of fitting. 












ice ict lens jAi nat So o well, 
x lei jes vir iua ily eliminate the induced 
al. 





g from decentered lenses. i Precise 
ition helps in attaining a good fit with full 
al coverage and maximum visual acuity, 
ile permitti ng proper corneal respiration. 


fi ; dictable Fit 

Vo complicated graphs, charts and 
salculations, because the Aquaflex "Vault" 
system reduces fitting variables to just one... 
he lens "Vault". Only 5 Vaults are needed to fit 
Aquaflex lenses;? and in clinical studies more 
‘han 9096 of the patients were fitted with just 3 
these Vaults.' The bicurve, lathe-cut lens 
struction, with spherical front and back 
promotes reliable fit independent of 
and the large posterior optical zone 

S stability of vision with. rens movement. 














as Data. on file: UCO Optics, inc., Scottsville, N.Y, 14546 

2. Morrison, Robert J.: International Contact Lens Clinic, 

Summer 1976 

3. Gruber, Ellis & Gordon, Stanley: Contact Lens Forum, 

February. 1977 

4. Greenspoon, Morton. K: Contact Lens Forum, 
ovember nee 








isfiex isa registered t trademark of UCO Optics, inc. 
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AQUAFLEX* (tetrafilcon A): Hydeophiic Contact Lens i is a a hemispherical shell 

. which covers the cornea and may cover a portion of the adjacent selera. The lens 
material, tetratifcon A, is a hydrophilic random terpolymer of 2-hydroiyethyl- 
 methacrylatii, N-vingt-2-pyrrolidone and methyimethacrylate. The polymer is a 
three-dimension’! network of terpolymer chaihs joined by divinyihenzene cross- 

' links. It consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
hyqrated i in normal saline. solution. Lenses have a nominal diameter of 13 mm. 


"E ACTIONS 


-mits hydrated: state ihe AQUAFLEX*: Hydrophitic dd Lens is soft and pliable. 
When dry, the jens: becomes hard and brittle. sy oUt yn sacs are Epod a revers. 







E spherical ametropias; The material has a refractive index of 1 43 and the lens has 
a visible light transmittance esee than 97%. 


INDICATIONS 


__ AQUAFLEX* Hydrophilic Contact Lined are indicated tor tie:catrection of vision 
- inpersons with non-diseased eyes who have spherical ametropias. corneal astig- 

| matism of 2.50 cee ot less and/or. refractive. Se a 2.06 oor 
riess. "es 








E: coninamoicanons | 






Wpoes poes hona. 5) any ene 
disease which may ‘att the aye or be exagger ated iy wenige contact lenses. 


oniy i in FLEXSOL* Disin 
tion of sodium chloride, s 
yethylene and polyoxypre gyl ji 6 
chiorhexidine 0.00£9« and edetaie deum ie 
No.ophthalmic : solutions. ormed 
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i i rayé 
^: Since MR A and Vapors thay! be 
should notbe placed inthe mouth tor y 
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‘Storage: AQUAFLEX* Lenses di 
ie s wil de ritis Gapan dir 


- tion: BONOS Solution ar dps 


35; prier. chemical, have ben shown to be 
ir leion system. shouldbe made i in r consultation 


] ‘disinfected, as deposits on | the lenses tend t harden and become more dificui to. 
renove after the lenges are disinfected. ` 
i Disintacting: AQUAFLEX* Lenses may be dinie with either: a heat or gan 

- ical regimen. One method or the other must be selected, But not both: The user 

musti not alternate. between. methods; e p 
Thermal Disinfection Method: AQUAFLEX* Lanses maybe elfectively disi 
fected after cleaning with PREFLEX* Clearing Solution with use of the: . 
AQUASEPT® Patient Unitand BOILNSOAK* Solution. Fresh. BOILASOAK® Sotu- 
tion must be used for daily storage of lenses of each time the lens is stored. The 
AGUASEPT* Patient Unit requires distilled water. The AQUAFLEX* Lens Storage 
Containers must be emptied and filled: with fresh. BOILASOAK™ coe just poc 














, SHOULD NOT BE USED WITH HEAT. . 











after ena with: 
The AQUAFLEX* Le 
FLEXSOL* Solution 
be used daily for storage ar i 

NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL® SOLUTION 





































spray is ved while oon es are erg worn, the e eyes must be i closed unt — 
the spray. has ja B 5 





ihe eyes \ With ws lear boca Selten a and ied ! at least one  haur betore réplacing the 
ipnses. Too sady fépiacernent may atiow the lenses to. absorb residual flucrescim. 


ADVERSE REACTIONS - 





in hard contact lenis sotutions. L Eve: imitator mayo occur within: a short time after put- 
ting on a hypertonic lens. Removal of the tens will refieve the irritation. . 

Very rarely & lens may adhere to an eye 3s a result of a patient steepihig: wih 
the lens on, or as a result of wearing a hypotoniclens. H atens adheres for any * 3 
reason, the patient may be instructed to apply adew drops of BOILNSOAK™ Solu- 7 
tion (if using a tharmal disinfection regimen) or ADAPETTES* Lubricating: Solut pen 
(buffered isotonic aqueous solution containing ADSORBOBASE* (polyviny- 77 a 
pyrrolidone with other water soluble polymers] with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.1% added as preservatives) (if using a themical disinfection 
regimen), and wait until the tens moves freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms such 
as rainbows or hatos. around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and arest period of at least : 
one hour generally relieve these. symptoms. if symptoms do not subside promptly, - 
professional consultation should be obtained. 

Excessive tearing, unusual eye Secrétions arid: photophobia are not normal: it 
these symptoms CECU. the patient should be examinedto deteiiáne their cause. 


DOSAGE AND. ADMINISTRATION 
Fitting: Conventional methods of fitting contact lenses. dö: tiótapp 
AQUAFLEX'* itetrafilcon A) Hydrophilic Contact Lenses: For d defalled wen. 
of the fitting technique, refer to the Prálessionat Fitting Guide for AQUAFLEX 
Hydrophilic Contact Lenses, copies of which are available from: uco Optics, ne. 
Scottsville, New York 14546. Ey. 
Wearing Schedule: There may be a tendency for the patieit i io overwear: the M eee 
lenses initially. Therefore, the importance of adhering to thé to wing initial daily 
wearing schedule should be stressed to the patient. us 
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tenses should never be wom z4 hours & duy. 


Como kim on NO PO IO PO 


Lens Care and Handling: Care must be taken on the initial visitte assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully ^ ^ 
understands af care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient hadith, and compliance 

with instructions. 

How Supplied: Each ions is supplied sterile in a glass vial coritaining nba 
saline sctutiori. The glass vial is marked with the vault number, dioptric power, and 
manufacturing identification number. — 

The AQUAFLEX* Patient Care Kit is required for lens cleaning. disinfection and 
storing of the lenses. The Kit may consist of either of the following: 


Thermal Disinfection Regimen 

AQUAFLEX* Patient Care Kit "E 
AQUASEPT* Patient Unit Catalog No. AOTOt 
AQUAFLEX* Lens Storage Container Catalog No. AQ20t 
PREFLEX* Cleaning Solution ^ Catalog No. AT201 
BOILNSOAK® Solution: | Catalog No. A1301- 
AQUAFLEX*. Patient instruction Book rw ad No. x0102 
Chemical Disinfection Regimen 

AQUAFLEX * Patient Caro Kit i.d i 

AQUAFLEX* Lens Storage. Container | ay o Catalog No. 0202 
PREFLEX* CleaningSotution " . Catalog No. A120t ..— 
NORMOL* Rinsing Solution ot - Catalog! No-A1401 .— 
FLEXSOL* Disinfection and Storage Solution ae y Catalog No. AT501. 
ADAPETTES* Lubricating Solution Catalog No. A1601 ` 
AQUAFLEX " Patient instruction Book l Catatog! No. A o2 hs 


AQUAFLEX ird AQUABERT are viieem pademaris of UCO Optics, ines . PRELEX, NORMOL. 
FLEMSOL. ADAPETTES and BOR NSDAK written vademisiks oí Burton. Faves Carnpany, ic. 


_ CAUTION: Federaliaw prohibits dispensing without prescription. 


)ptics, inc. Aquafiex Division 
Scottsville, New York 14546 
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, „Orfillin thi dee osque opes. 
| I'd like to have the complete » 


E Apache Optical package. | 
NGG Ss i 
| Firm Name co 
. Address MERE: 










E Mneeenscenitse tres menie naemen m eire rnc . 


: Siate Zip. 
Mail to: Apache Optical 
o BO. Box 2 522 





Anaa emia. Mem aeia, Sanne € —— n ———S 


“We'll give youthe | . 
complete Apache Optical . 
package, and wellbe — 
"happy to discuss our 

. competitive prices on both | 

. lenses and frames. | 





























Glass Laboratory! Plastic Laboratory/Contact Lens Lab 
Coating Laboratory/Frame & Lens Department 
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DIAMOX Acerazolamide, 
commemorates a quarter of a century 
of proven benefits against glaucoma. 
The most widely used agent of ifs kind, 
DIAMOX is supported by more clinical 
trials than any other product of its class. 





ACE TAZOLAMIDE. 





l Lederle You know what it will do by what it's done 


DIAMOX 


And it often complements the effects 
of topical miotics. Whether you use the 
sustained-action SEQUELS’ 
rapid-acting Parenteral, or economica 
Tablet therapy, you know what if will 
do by what its done. 


SEQUELS’ — Sustained Release 
Capsules of 500 mg. 


PARENTERAL —sterile sodium 
acetazolamide, vials of 500 rng. 


TABLETS — 125 mg. ond 250 mg. 





Ean FONIVANYT Tela atavatcnratainiii@alr- (va diattatatiala@ tana ite’a’ 
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FACULTY 








PAUL R LICH TER, M.D. STEVEN M. PODOS, MD. 
ANN ARBOR, MICH. - NEW YORK CITY, ALY, 
.. MICHAEL S. 'KOTTLER, M.D. IHENRY J- L. VAN DYK, MLD. 
: SALT LAKE UI TY, UTAH SALT LAKE CITY, UTAH 







. This meeting will concentrate on the practical aspectsofthe | 
glaucomas. Diagnosis will be covered but management will 
be stressed, Two panel discussion periods are scheduled. 
Physicians may obtain 8 hours of Category | Continuing 

Medical Education credit for attending this course. ——— 


Registration fee is $75.00 for practitioners, and $50.00 for 
residents upon application from their Department Head. 
Mail registration tee, payable to "University of Utah" to Mrs. 
Jean Florence, Division of Ophthatmology, University Medi 
cal Center, Salt Lake City, Utah. 84132. Make hotel reserva- 
tions directly with Salt. Lake Hilton Hotel, 150 W. 500 So., | 
Salt Lake City, Utah, 84101. Early y registration and hotel res- 
oe äre adv ised. March. is the height of ski season in 
- Uta i 

















Contact: Lens 
Remover - 


The NO STRETCH Method d 
Contact Lens Removal - 





















ar press re. 






So simple, so far superior to the manual 
method of stretching the evelids, thàt every one 
of your patients. should use this procedure for 
removing contact lenses, Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete. with. COME case. 
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DMV Contact Lens. Company 
Box 2829 ^  —Zanesville, Ohio 43701 
| Phone: (614) 4524787. 
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7 Editorial al Board 
Editor, in Chief, 
Bernard. Schwartz: dos 


| : Mahaging Editor. 
| Susan Erickson, Bosto 
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(ote bimonthly teaching nd? review journal 
: slor clinical V óphtheimalogigts- . 


_ Comprehensive R Reviews 
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POF the clinical. ophthali (Fora. 
y -reviews published since 1968, see any. issue S since gos 
de ENS or return. the coupon: below, P. Er 
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Shorter reviews, featutes and teaching articles appear. ino 
-the sections: Therapeutic. Reviews; Diagnostic an Sur 
| gical Techniques; Clinical Challenges; bio ; Clin- 
ical Pathological Reviews; Current } arch; J 'érspectives - 
in Refraction; The Present Scene; H i 
|. mology; - ‘Remembrances ‘of Things i Past; D 
d Reviews. ME = | | 












cx Tos SURVEY OF oPHTHAL OLOGY n 
<: = 80 Boylston St., Suite 825 MER 
. Boston, Massachusetts 02136. 


"ZH Send listing. of major reviews. 








| el Enter my Subscription for. 4 y DERIN: x. n eae 
B Individuals, USA and Can 30.00. — 
? Foreign and; Institution s $3 00 
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AMERICAN JOURNAL OF OPHTHALMOLOGY , - 





Department of Ophthalmology University of illinois 
Announces | vua 


THE SEMI-ANNUAL COURSE 


FOR ANTERIOR AND POSTERIOR SEGMENT. VITRECTOMY. , 
| March 17-18, 1978 - September 22-23, 1978. ES 
















h rim indications, instrumentation n (Fotoexira tro 
d Ocutome), surgical techniques and observation of live. surge y. Super 
sec animal. surgery will be provided for those enrolling i 1 the ond e course . 

ted enrollment). Bu oe B 








bete series will be held in the morning from 8:00 AM to Noon. 
University of Illinois Faculty: E 
.: Gholam A. Peyman, M.D., Program Chairman and Course Director» Morton F 
sl M. D.. Donald Sanders, M.D., Gary Mason, M.D., Motilal Raichand, M.D., Gs 





: Felipe U. Fuainonie,. 1 
xd Mark. BN MD. i | 









uest aculty: : : | | DAS | 
mond, MD., , Ufiversily of lowa * Cari Fetkenhauer, I M.D., Northwestern University James E Puki in, M. p. E E 
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The fully automatic ASC system . 
ds designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 
. | Significant advantages of ASC 
A are that the flash system is equip- 
....] ped with flexible arms so the light 
" | reflex may be adjusted to the 
^| areas of the cornea which will not 
| interfere with the quality of the 
¿| photographs. 
| The magnification and intensity 
| ofthelight source enables clear 
. photographs of iris detail, intra- 
| ocular lenses, as well as routine 
corneal & conjunctival pathology. 
The ASC improves record 
keeping during treatment and 
increases convenience in research 
and teaching : situations. 


. | Sold exclusively by - 

| Visual Horizons. 

Er E Mira Road | t is 

.| Rochester, NY Eye Photographs by th the $ Ospina ot  Ophthaimolo xm Un 
mi a 442- 3600 iTi . Park Ridge Hospital - Rochester: NY —— si ÁN 
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1409 San Marco Boulevard /P.O. Box 10157 /Jacksonville, Florida 32207 /904-396-4210 
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The cause m glaucomatous disk’ aad 
: eld changes : remains enigmatic. Many - 
theories have been: adv anced to explain: 
rogressive optic atrophy, ‘disk cupping, 
ua! field loss characteristic of this 
> currently popular hypothe- 
that a chani d on o 


iow nerve TAE cup- 
s is considered a direct consequence 
finer sased intraocular pressure (IOP). 

ae oe alternative suggestion holds that 
e Dace in IOP compromises ocular per- 
©- fusion pressures at the optic nerve head, 
: precipitating ` local vascular collapse, 
ronie neuronal ischemia, and ultimate- 
^ ly optic atrophy. Progressive disk 
x cupping with. axonal and glial tissue loss 
< occurs in re sponse to prolonged ischemia. 
Various. experimental and clinical ob- 
vations hav e been made in support of 

both of thes Uk ypotheses; however, ex- - 
sms -dnvolved in progressive 
: | field loss. remain unset- 
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Optic — contralateral ‘Eyes w: 
ic atrophy had nan [e desit cast in- 
crease in physical. cupping of the optic 
i nerve head. (xS 05). 
ssified each of 112 patients into 
sie ob: six x possible groupings reflecting" 
various causes of optic atrophy. These. T 
categories. included. ischemic, traumatic, 
| demyelinating disease, pressure necrotic, 
congenital, and miscellaneous causes of 
optic atrophy. Statistical analyses were 
repeated for ea ich of these separate. groups 
of patients. = .— An 
f Ischemia—Ischémia was the: cause in . 
| 2l cases of c i optie n LK = Fin ve 
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-old- white woman who had had. a 








left. eye. Although: there was a slightly 
rger cup in the left eye compared to that 
Xf the right eye (Figs. 1 and 2), there was 
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ral re nal artery occlusion involving. 
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`u m photo-. Fig. 4 (Radius a a Left eye of same _ 
patient. w ith — patient as in Figure 3 ‘Note normal: optic nerve with - 

iarked. pallor of — large physiologic’ cupping. 

| ipidisk ratio of | 


















significantly different jam that observed " 
in a control population (0.30 + 0. 129). 
Paired testing of contralateral uninvolved 
eyes in cases of unilateral disease did 
demonstrate a small but significa ant in- 
crease in cupping in eyes with optic atro- 
phy o 32 = 0. vs $0. 28 : + = 0, 1 I ES 05) . 










ou Sae 
tous cuppi 









suffered beari taoma w dex h ad four" 
years before with. subsequent optic atro- — 
phy. Fundus examination of the inv olved ^ 
right eye revealed marked nerve pes m 
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5 (Radius and Maumenee). Markedly um 
7 ne vel head of the right eye of a patient with 


py revealed. pus disk ratio ae 03. in what appears 
are to. be: a a totally cupped disk. 







Benjélihating or inflammatory dis- 
ease—Twenty-three cases of optic atro- range wa 
s. phy were secondary to demyelinating or was nots 
^. inflammatory disease, or both. Twelve pa- de 
tients had bilateral disease. Ten patients 
i had multiple sclerosis with peripheral 
. neurologic deficit, whereas 13 patients 
wee had nonspecific retrobulbar neuritis. 
n A Mean age was 44 + 18 years, ranging 
Du froin 14 to 70 years of age. Duration of 
symptomatology was from one to 54 years 
— with a mean of 14 + 14 years. Cup:disk 
ratios in both diseased and contralateral 
‘uninvolved eves were 0.30 + 0.11 and 
0.30 + 0.10, respectively. No significant 
increase in nerve head cupping was seen 
in affected eyes when compared to either 
contralateral eyes or eyes of a sample 
i population. No glaucomatous disk chang- 
..- és were seen. Nerve head cup:disk ratios 
| ranged from 0.10 to 0.50. f ‘oj 
— — Pressure necrosis—Optic atrophy sec- had optic. atror 
ondary to nerve compression was seen in compl x of : 
eight patients with either intraorbital or s. All but 
intracranial masses. Four patients had 
. bilateral disease. Four patients had crani- 
al meningiomas. Two patients had orbital 
tumors, One patient had an orbital ab- 
_SCESS, and one patient had drusen of the 
i ptic nerve e head. 















i ith t bilateral diseases were - 
in this series. Most of. M: | 
were ‘not available for examina- | 
em review consisted of exan ini 
medical. records, including disk hoto- 
graphs. In many cases, a definite cause of 
optic atrophy. could not be established 
—from these records. | 
. Ages ranged from 16 to 88 years, with a 
mean of 56 + 21 years. Duration of symp- 
tomatology was 10 + 8 years. Mean. cup: 
disk ratio was 0.37 + 0.22 with a range of 
td =- from 0.10 to 1.00. Though larger than that. 
ight optic nerve Seen in our control sample, differences 
ars after section were not statistically significant, reflect- 
is | Fan orbital meningi- ing the diversity of this sample. When . 
oma. Note absence of increased cupping. b ac M OP, ace, ced nee S 
| | compared directly to contralateral normal 
eyes, however, patients with. unilateral p 
disease showed significant. increase in -— 
cupping in diseased eyes (Table, P < .05). 
One patient of particular interesi wa 
unfortunately unavailable for repeat A^ 
amination, but was included for com- . 
pleteness. He had been examined 20 years 
previously by one of us (A.E.M. I and, at 
that time, the patient had optic. atroph | 
m to methanol ingestion. ic 
been described as having marked optic ^ 
atrophy with 100% cupping of both optic E 
nerve heads, Photographic material. "was — 
not available for this patient. Even in this 
instance, however, disk changes | may 
have reflected nerve pallor in what had 
previously been a large but physiologic pd 
cup or an inadequate sterescopic exami- _ 
nation of the nerve head : 20 years s before RU 
this interest. m 
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one “disk” "changes ‘observed. 
Disk asymmetry, 1718 vertical elonga- 
tion! a backward bowing of the lamina. 





t ple. Most Edu nerve Pon | 
ined cup:disk ratios of less than ci 
{any nerve heads appeared entire- — era 
Ji rmal with cup:disk ratios of 0.20 al 

less. Even in cases demonstrating. 
questionable | nerve head changes, in-. 
eased | cupping may have represented atro} 
trophy in nerve heads with previously |. ects 
yut physiologic cupping. Similarly, ilar in. 
translucent tissue may bridge the ccom 
logic cup. Without careful biomi- .0 

c inspection, these nerve heads | 
appear to have enlarged cup: :disk 
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| During . an Neca period {Octob ne 
. 1975 to March. 1977) we examined pa- = 
- tients who had survived an episode of - 
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MATERIAL AND ME THODS 







A 23-gauge needle connected - to- a 
three-way. stopcock was inserted into the 
anterior chamber within. 20 minutes of 
enucleation of the affected right globe. 


- After aspiration o approximately O2gulof. . 
aqueous humor | 
3 ber via one bra 
7 cT was s conr x 
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hour at 50. mm Hg. The aqueous solution, | a 
© Hank’s balanced salt solution, was re- Fr 
-* placed by 3% glutaraldehyde in 0.1M Freon 
r pH 7.3, at the — pi int dri 
e glóhe. was Freon 1 
sly 0.5 ml of vitre- x with a 
ous was aspirated. The calotte containing 
: jected to conventional : 







-sodium cacodylate buffer, 
|J same intraocular pressure 
opened and approximate. 
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| pa ffin embedding, stained with hema- é 


pe toxylin and eosin, and examined by. light 
o microscopy. | 


~The aqueous ánd the vitreous sepia: 
were suspended in agar and centrifuged. 

Th agar button containing the sediment. 
postfixed in 1% osmium tetroxide in 







0.1M sodium cacodylate buffer dehydrat- 
d in a graded series of alcohols and 
bedded in Epon 812. | 














ip of tissue containing the anterior 
chamber angle was excised from the ca- 
E lotte opposite : the tumor and divided into 
<> -three equal portions, each approximately 
1.5 mm wide by 4 mm long, containing 
-= trabecular meshwork, iris root, and ante- 
< rior ciliary body. The tissues were rinsed 
. -several times in 0.2M sodium cacodylate 
"buffer containing 2% sucrose and then 

E postfixed i in 196. cacodylate-buffered osmi- 
‘um tetroxide. Following osmication two 

| ol the strips were dehydrated in a graded 
©- series of ethanol and embedded in Epon 
e 812. a sections ae to 2 iud were 











tome, mounted on uncoated copper grids, 


| . and stained with alcoholic uranyl acetate 
a and lead citrate. Sections. were nux i 


in an electron microscope. 


After. fixation the third strip was a 


=. -pared for scanning electron microscopy. 


P. E ; it was dehydrated with ethanol, and treat- 


d with osmium-t hiocarbohydrozine- 
mium (eto). as described by. INE 
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Electron microscopy-—The trabecular 
endothelial cells. that. formed a continu- 
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Fig. 4 (Van Buskirk and Leur e-duPree). Central 
calotte of enucleated globe containing the pi igment- e 
ed tumor in ciliary body region. 


ous monolayer were located in their usual 


position, juxtaposed to the trabecular la- 


mellae. In addition to the usual comple- 


ment of cytoplasmic organelles, many 


endothelial cells. contained pigment gran- 


ules. Microvillous processes (4to 8 umin. 
length) from these cells projected intothe ` 
intertrabecular spaces (Fig. 7). Some en- 
dothelial cells were in various stages of ds 
detachment from the trabecular lamellae, e 
while others were free in the intertrabecu- — 


lar spaces (Fig. 8). The integrity of the 


intercellular junctions between adjoining. | E 


endothelial cells was often maintained | 


(Fig. 8); however, in other areas the junc- oo 


tions were completely disrupted and sep- E: 
arated. ent 
The intertrabecular spaces were often | 


filled with cells as large as 50 to 60 pm 
and the morphological features was char- 


acteristic of macrophages (Fig. 9). These 















| ranes were ir - 
n arranged as microvilli | 
The nuclei of these cells - 
CC entrically situated and in - 
close associa ion with the Golgi complex. 
laden macrophages also 
contained. moderate | amounts of. mito- 
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chondria, ribosomes, rough-surfaced en- 


doplasmic reticulum, lipid droplets, and a 
variable amount of lysosome-like struc- 
tures and heterophagic vacuoles. Howev- 
er, smooth-surfaced endoplasmic reticu- 
lum and polysomes were rarely observed. 











a microscopy pio 10 A m “The 
trabecular endothelium gwas generally 
flat, with an occasionaf nuclear bulge. 
These cells often projected processes into 
the intertrabecular spacdy. Macrophage: 

were observed enmeshed in the anterior | 
embedded light micrograph of thick section of tra- P oe ae: th t ab I E 
becular meshwork and Schlemm's canal showing © amber sur ace AC rabecuiar mesn- 
multiple intertrabecular macrophages (x 250). work an 
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.. Fig: 7 (Van Buskirk and Leure-duPree). Electron micrograph of trabecular meshwork. Connective tissue 
core of the trabecular beam (TB) contains collagen fibrils. Trabecular endothelial cells (END) are filled with 


and project slender microvillous process (arrow) into the intertrabecular spaces (ITS) 








E: pigment granule 
~ (x 4,200). 











their surfaces had numerous flange-like 
processes, giving a ruffled or irregular 
appearanc 





DISCUSSION 








Light microscopic examination of mel- 
anomalytic glaucoma, as described by 
Yanoff and Scheie,! revealed multiple 
pigment-laden macrophages in the anteri- 
or chamber angle region, leading them to 
relate this entity to other glaucomas that 
have been presumed to be macrophage- 
induced. In the present case of melano- 








Fig. 8 (Van Buskirk and Leure-duPree). Electron 
micrograph of trabecular meshwork. Endothelial 
macrophage (M) with filiform cytoplasmic exten- 
sions project into and fill the intertrabecular spaces 
(ITS). Macrophage contains vacuoles and residual 
bodies laden with melanin granules. Some cell-to- œ 
cell junctions (arrow) are maintained (x 3,600). : 














Fig. 10 (Van Buskirk and Leure-duPree). Scan- 
ning electron micrograph of the trabecular mesh- 
work. The meshwork is lined with spindle-shaped 
endothelial cells that bulge into the intertrabecular 
spaces. Processes from these cells cross the spaces 
Macrophages with irregular or ruffled appearance 
are present in the intertrabecular spaces (x 300). 
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Fig. 9 (Van Buskirk and Leure-duPree) e) Electror 
micrograph of macrophage within the inteffrabét 
lar space. Cells have pseudopodia (arrows) and the" 
cytoplasm contains residual bodies filled with mela- 
nin granules (x 6,000). 





ties of pacers tre phagocytic 1.6.7 A | 
has been suggested, * ? this trabecul: r en- 
dothelial phagocytic 











Fig. 11 (Van Bus kirk and Leure-duPree), Scan- 
ning electron micrograph of the trabecular mesh- 
work. Macrophages with ruffled ao ee are visi- 
ble in the intertrabecular spaces (x 2,000). 
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: À variety ~ intense A 
light sources are now available; the sensi- 
ty of the intact eyeto these sources has 
^. been previously reported. 3-5 Because the - 
— - aphakic eye does not have the protection 
|^ of the crystalline lens, it is more suscepti- 
ble than the normal eye to thermal retinal 
^ . damage from the absorption of light in 
- -the retinal pigment epithelium. To deter- 
Lk . mine the potential sensitivity of the pseu- 
RA ud to intense near-ultraviolet 
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radiation protection of the pseudopha 
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‘inal damage in the normal eye and in the 
pseudophakic eye is readily established. 
5 For example, at 350 nm (krypton-ion la- 
` < ser) the ratio of polymethylmethacrylate 
— ^ Jens to crystalline lens transmittance is 
-= approximately 90:3 (Figure). Thus, at this 
~ wavelength, only 3% of the source radi- 
“ance required to produce a threshold reti- 
nal burn in a normal eye should be re- 
..- quired to produce an equivalent lesion in 
SEDET pseudophakic eye. 

- 2, Analysis of the data (Figure) reveals 
‘no appreciable difference in the visible 
ind near-infrared transmittances of poly- 
methylmethacrylate and crystalline lens- 
— es. Thus, the thresholds for thermal reti- 
hal damage at a given wavelength should 















| C be similar for the pseudophakic and the. 
= intact eye in these spectral regions. The. 


~ recent clinical findings of Poole and 
— .. Galin!$ support this conclusion. _ 


3. Retinal temperature rise is propor- 


tional to thermal source strength, which 
in turn is proportional to the product of 
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j it (ou) and the preretinal ocular trans- 
tance AT: 2,13 Ocular. transmittance 
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_. ripheral iridotomy were present, The lens was clear, 
^ ^U but visualization of the fundus was prevented by a 
E small hyphema and extensive vitreous hemorrhage. 
Co Orbital x-ray films disclosed a 5 x 2 x l-mm 
^ foreign body that appeared to be within the globe. 
- The intraocular location was confirmed by an ultra- 
sound study, which also indicated an attached reti- 
- . na. One day after the injury the corneal laceration 
was repaired, and the vitreaus hemorrhage cleared 
sufficiently to. allow visualization of the foreign 
&^ s body inferotemporally, where it lay in the vitreous 
. —. near the pars plana. No fundus details could be seen 
~The metallic object was removed with a magnet 











or in the immediate postoperative period. 


-Five weeks. postoperatively, the vitreous’ blood 
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bounced off the wall of the eye into the — 


vitreous. Subsequent surgery through the 


pars plana was remote from the chorioret- 
inal scar, and could not have caused it. 
Fundus photographs taken ten months 


3 after the injury showed interruption of 
the continuity of a major retinal arteriole, 
the distal segment of which derived its 
blood supply from the choroid. Clearly, o 
- the piece of metal had lacerated the retina —— 


and choroid. As a result of the breaching 


-of Bruch's membrane : and the retinal pig- 
d ment epithelium, lacerated vascular seg- 
ments. from the ordinarily separate vascu- 
Jatures of the retina and choroid came 
together, and a functional. anastomosis 
occurred during the 








| healing process. Sim- 
ilar events have taken. place as a result ON, 
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SUBJECTS A AND METHODS 


The four patients described in this re- 
. port were all examined here between 1968 
ic and 1974. All of the patients were exam- 
ined by each of us and the reported ocular 
- findings were observed by at least one - 

. Other consulting. ophthalmologist. | 


J : year of life because of abdominal enlarg- . E 
ment resulting from hepatosplenome; raly 
“Bone marrow aspiration | in. eae 


- blood smears of all. patients. The clinical: 


that expected for Group A Niemann-Pick Hes 
disease, with death occurring at 17 i 





evaluation of Cases | and 3 revealed. in- 


in blood cell sphingomyelinase activity was- 
Ck measured in. Cases 3and 4 and was s found 
S- to ' be: e absent. 
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Do size, s were. loud by hand- light examination. No 

z epithelial or endothelial lefects. were seen. The | 
n anterior: chambers. were i and. the irides were - 
/— normal. The pupils wi in size and reacted 
. normally to light. M 
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Each patient was seen during the first ie 






onstrated foam cells. Vacuolated lym- 2 
: cer were found in the peripheral. . 


course of each child was consistent with xs 







32 months of age. Postmortem chemical AP 





creased sphingomyelin and cholesterol i in E 
the viscera and cortical gray matter. White n 


visual problems or ocular 
amination showed i steady y X 


lenses i in eac h eye showed aN 





eee brown discoloration of their anterior surface. There 
was alsq an opacity on the posterior capsule of the 
sight lens. Both fundi showed cherry-red spots. The 
central red spot was dark red in each eye and the 
surrounding white halo extended into the perimacu- 
lar region. The disks and retinal vessels were normal. 
The peripheral retina was not. examined ee 








umm Pn ‘patient’ s eye. move- 
rout nystagmus. Both ci 































i Pa The ie and ET e d 
wW we the pee: oun at s year of 











patosp 
havior. Ocular examination revealed fixation and 













‘to an optokinetic. drum were: normal, The ocular 
movements were full without nystagmus. The cor- 
neas were diffusely cloudy because of increased 
Dos stromal opacification. The corneas were not thick- 
DL ened, mor was. there oo edema. The intra- 
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DISCUSSION 


The cherry-red spot retinal lesion is a 
well known manifestation of Group A 
© Niemann-Pick disease (Fig. 1). Other dis- 
eases that manifest a cherry-red spot are 
Tay-Sachs disease (Ga -gangliosidosis, 
-Type I), Sandhoff disease (Gy;-gangliosi- 
. dosis, Type ID! generalized. ganglio- 
ios (Gui ganglio osis, Type - 
venile neuronal . "with myoclo- 
nus,!3-15 Farber dise nu olipidosis 
| | da few other conditions.18-20 
i Though the cherry-red spot is consid- 
ered a constant feature of Tay-Sachs dis- 
ease, its incidence of Group A Niemann- 
-Pick disease is less certain. An occurrence 
in 50% of such cases has been re ported. 10 
Despite the prominence of this abnor 












- The retinal 
- Niemann-Pick* disease has been de- 
scribed.21-?7 Abnormal lipid accumula- 





mic inclusion bodies. is present. in the 





‘ity, itgan bè easily missed when the fundi [ 
are examined through undilated pupils i in. 
..a general pediatfic physical examination. | 
» thology in patients v with. 


tion in the form of membranous cytoplas- 





retinal ganglion cells, amacrine cells? re- S i 
Spr ronde and M tue ih Cro 25-27 o 






1 be. correlated m pu piekervali s a | 
: aes id 


i d in Se tanec ier ee 








ee s 
Tay-Sachs 
ease are indi 





lisea Mie N jemann Pick i 
inguishable; and their dark- 
ness or brightness depends on the amount 
of overall choroidal pigmentation. The 
white ring surrounding the cherry-red 








spot of Niemann-Pick disease, however, 


is less sharply demarcated from the sur- 
rounding retina than in Tay-Sachs dis- 


ease, In Niemann-Pick disease he peri- 






foveal white opacity extends periphe 
as a generalized, mild, retinal opacifica 
tion in contrast to the transparency of the 
equatorial and perimacular retina in Tay- 
Sachs disease. Furthermore, in Niemann- 
Pick disease. the white ring persists until 
death, while in Tay- Sachs disease it may 
become smaller in width. after the. first 
year of life with its outside perimeter ap- 7 
proaching the central chery red. Spot 
(Figs. 2 and 3). 

The observation. of corneal dnd indus: 





ar abnormalities | in four consecutively 





examined infants with | C roup A Nie 
mann-Pick disease suggests that these fon, pr. 
tures may occur in h percen x 
such patients (Fig. 4). Conc 
the familiar. retinal signs p this ru 








may result in neglect of anterior peement 


abnormalities. 
The corneal abnoimtality: present in 


each child was a mild opacification ap- 
| pearing stromal in origin and related to a 


diffuse increase in stromal translucency. 











Fig. 2 (Walton, Robb, and Crocker). The fundus 
of a 28-month-old patient with Group A Niemann- 
Pick disease (Case 3). The typical cherry-red spot 
and surrounding retinal opacity at the macula is 
shown. The disk appears normal. 


Sacer 


ae 


Fig. 3 (Walton, Robb, and Crocker). The left 
fundus of the same patient as shown in Figure 2 at 
35 months of age. The loss of the white concentric 
parafoveal white opacity occurred over the interval 
of 20 months. 


Fig. 2 Walton, Robb, and Crocker). The fundus 
of the left eve of a 15-month-old child with Tay- 
Sachs disease. Note the typical cherry-red spot and 
early optic atrophy. 





Fig. 4 (Walton, Robb, and Crocker). Drawing of 
the abnormalities seen in the cernea, lens, and 
fundus of infants with Group À Niemann-Pick 
disease. Note the diffuse corneal opacification, the 
brown granular anterior lens abnormality, the pos- 
terior capsular white spots, and the cherry-red spot 
abnormality at the fovea. 















/— Inno instance was this finding associated 
with visible corneal epithelial abnormali- 
t fes, iris abnormalities, or glaucoma. The 
defect qualitatively resembled the corneal 

- change seen in Hurler syndrome, but was 
. quantitatively less marked. This abnor- 
^ mality in corneal transparency in Nie- 
. mann-Pick disease appears to be caused 
— by abnormal lipid accumulation in the 
corneal stromal and endothelial cells,?5 
and in the corneal epithelium.?6 The mor- 
ogical similarity of this corneal lipid 
microscopic abnormalities found in 
l r body. tissues has suggested that this 
material. in the cornea is also sphingo- 













" go m panini st 
ypes LH. rS, IV, and VI; in Gy, 
I; and in the mucoli- 

| Sidon. 1728-30 poss corneal clouding 
|. has been absent in conditions with 
: | only excessive sphingolipid. accumula- 









ized: eee OPa GES aok fa- 
hin-cholesterol a Bis 


as 

3 disease, 24 and familial bs 
. emias.24 In all of these except Fabry 
| disease the abnormality is in the corneal 
stroma; in Fabry disease the defect is 
deep in the corneal epithelium.?? The 
association of corneal clouding and a reti- 
nal cherry-red spot has been previously 
reported in Gy,-gangliosidosis, Type I,” 
mucolipidosis, Type I (lipomucopoly- 
»  sarrharidosis),!734 in cases reported by 
= Goldberg!? and by Yamomoto?®, and in a 

single case of Sandhoff disease.?5 
The anterior and posterior lens opacifi- 
cation in our patients was mild and could 
not have caused significant visual loss. 
The brown granular opacification of the 
anterior lens was seen best with magnifi- 
cation and white light illumination. This 
, abnormality was most dense axially and 
— gave the appearance of light brown paint 
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sprayed on the anterior capsule. The pos 
terior capsule opacities in Cases 3 and 4 
were identical. This change was first seen. 
in Case 3 and could have been missed 
during the examination of two patients 
(Cases 1 and. 2). These numerous spots . 
were round, flat, whitish structures remi- . 
niscent of flat keratitic inflammatory pre- ` 
cipitates. No associated vitreous abnor- 
mality was identified. — 
Lens opacification. or discoloration is - 
unusual in lipid storage diseases, but has- 
been described in phytanic acid storage, 
disease (Refsum disease)**; in Fabry’s dis 
ease®2 as a posterior subcapsular sutural 
opacity; and with cholesterol storage in. 
cerebrotendinous xanthomatosis.378* In 
both Fabry’s disease and Niemann-Pick - 
disease, abnormal accumulation of lipid. 
has been identified pathologically in : die 
lens epithelium. 25.26.33 : 


Correc tion--Because of a typographical error Fig: 
ure 1 was incorrectly labeled. : 


SUMMARY us 
Four infants with Group A Ni iemann- - 
Pick disease had similar ocular abnormal- | 
ities secondary to this systemic disease. | 
Each child demonstrated corneal opacifi- 
cation, brown discoloration of the anteri- . 
or lens capsule, and retinal opacification 
with a macular cherry-red spot. These 
abnormalities were seen in each child  . 
during the first year of life and appeared . 
stable. Recognition of this combination of 
ocular defects facilitates early identifica- 
tion of patients with Group A infantile 
Niemann-Pick disease. 


REFERENCES 


LIF Newari A.: Ein unbekanntes Krankheitsbild. 
Jahrb, Kinderheilk. 79:1-10, 1914. 

2. Knox, H. M., Jr., Wahl, H. R, and Schmeisser; — 
H. C.: Gaucher's disease. A report of two cases ino 
infants. Bull. Johns Hopkins Hosp. 27:1, 1916. >= 

3. Pick, L.: Über die lipoidzellige Splenohepato- he 
megalie Typus Niemann-Pick als Stoffwechseler- __ 
krankung. Med. Klin. 23:1483, 1927. E 


. 4, Klenk, E.: Über die Natur der Phosphatide der 
Milz der Niemann-Pickschen Krankheit. Z. Physiol. 
Chem. 229:151, 1934. 

5. Crocker, A. C.: The cerebral defect in Tay- 
Sachs disease and Niemann-Pick disease. J. Neuro- 
chem. 7:69, 1961. . 1X 
* 6F retlrickson, D. S. Sphingómyelih lipidosis. 





Niemann-Pick disease. In Stanbury, 
den, J. B., and Fredrickson, D. S. (eds.): The Meta- 
_ bolic Basis of Inherited Disease, 3rd ed. New York, 
McGraw-Hill, 1972, pp. 783-807. Md 

7. Brady, R. O., Kanfer, JON. Mock, M. B, and 
Fredrickson, D. S.: The metabolism of sphingomye- 
lin. 2. Evidence of an enzymatic deficiency in 
Niemann-Pick disease. Proc. Natl. Acad. Sci, 

35:366, 1966. 

". 8. Schneider, P. B, and: Kennedy, E. P.: Sniingos 
myelinase in normal sr pleens and in spleens from 
subjects. with Niemann-Pick. disease. J. Lipid Res. 
. 8:202, 1967. 

9. Sloan, H. R., Uhlendorf, B. W., Kanfer, J. N., 
ae R. O., and Fredrickson, D. $.: Deficiency of 
| sphingomyelin-cleaving enzyme activity in tissue 
.. cultures derived from patients with Niemann-Pick 
7. disease. Biochem. Biophys. Res. Commun. 34:582, 
i 1969. 

: 10. Fredrickson D. S.:  Sphingoinyelin lipidasis: 
Niemann-Pick disease. In Stanbury, J. B., Wyn- 
gaarden, J. B., and Fredrickson, D. S. (eds.): The 
— Metabolic Basis of Inherited Disease, 2nd ed. New 
York, McGraw-Hill, 1960, p. 568. 
| iL. Sandhoff, K., Andfeae, U; and Jatzkewitz, H.: 
; Deficient hexosarninidase- activity in an exceptional 
. case of Tay-Sachs disease with additional storage of 
"kidney globoside in visceral organs. “Pathol. Eu. 
~ 3:278, 1968. 

-o 12. Emery, J. M., Green; w. R. Wyllie, R. G, 
E andl Howell, R. R.: ue gangliosidosis. Ocular and 
_ pathological manifestations. Arch. Ophthalmol. 
~ 85:177, 1971. | s 

13. Glasgow, G. Lo A case: of amaurotic family 
© idiocy with lipid storage disease of bone. Aust. Ann. 
"Med. 6:295, 1957. : 

| 14. Gonatas, N. K, kad. ‘Terry, R. D.: A case of 

ki juvenile lipidosis. The significance of electron mi- 
. croscopic and biochemical observations of a cere- 
' bral biopsy. J. Neuropathol. Exp. Neurol. 22:551, 

1963. 















15, Tittarelli, R., Giaghedder, M., and Spadetta, 

V.: T ypical ophthalmoscopic picture ı of ^ 

|. spot” in an adult with myoclonus sy: 
. Ophthalmol. 50:414-420, 1966. "a 

^ 16. Cogan, D. G., Kuwabara, T., ‘Moser; H. and 

— Hazards G. W.: Retinopathy in a case of. Farber' s 

7 lipogranulomatosis. Arch. Ophthal ol. 15; 752, 

^. 19685. De MP 

17. Freitag, F., Blümcke, S., ind Spranger, J.: 

— Hepatic ultrastructure in mucolipidosis I 









"(lipomu- 


= copolysaccharidosis). Virchow's: Arch. Zellpathol. 


— 71:189, 1971. 

18. Jervis, G. A: Hallevoiden-Spatz disse asso- 
ciated with atypical amaurotic. tdiocy,, J. Neuro- 
pathol. Exp. Neurol. 11:4, 1952. : 

19. Goldberg, M. F, Cotlier, E. Fichensher, 
L. G., Kenyon, K., Énat, R., and Borowsky, S. A.: 
Macular cherry -red spot, corneal clouding and B 


<B., Wvngaar- | 


| Mack, C., 





galactosidase deficiency. Arch. Intern. Med. 
128:387, 1971. p 

20. Yamamoto, A., Atachi, S., Kawamura, S., Tak- 
ahashi, M., Kitami, T. Ontori, T., Shinji, Ud and 
Nishikawa, M.: Localized B galactosidase deficien- 
cy. Arch. Intern. Med. 134:627, 1974. 

21. Goldstein, L, and Wexler, D.: Niemann-Pick 
disease with. cherry-red spots in the macula. Arch. 
Ophthalmol. 5: 704, 1931. 

22. Rintelen, F.: Die Histopathologie der Augen- 
hintergrundsveranderungen bei Niemann-Pickscher 
Lipoidose. Arch. Augenheilkd. 109:332, 1936. 


23. Larsen, H. W., and Ehlers, N.: Ocular mani- 


. festations in Tay-Sachs and Niemann-Pick disease. 


Acta Ophthalmol. 43:285, 1965, 

24. Spaeth, G. L.: Ocular: manifestations of the- 
lipidoses. In Tasman, W. (ed.): Retinal Diseases in 
Children. New York, Harper and Row, 1971, pp.* 
127-206. 

25. Robb, R. M., and Kuwabara, T.: The ocular 
pathology of Type A Niemann-Pick disease. Invest. 
Ophthalmol. 12:366, 1973. 

26. Howes, E. L., Wood, 1. S., Golbas, M., and 
Hogan, M. J: Ocular pathology of infantile 
Niemann-Pick disease. Arch. Ophthalmol. 93:494, 
1975. 

27. Libert, L., Toussaint, D., and Guiselings, R 
Ocular findings in Niemann-Pick disease. Am. J. 
Ophthalmol. 80:991, 1975. LOU 

98. Spranger, J. W., and MWisdemand: HOR: Det 
genetic mucolipidoses. Diganosis and. differential | : 
diagnosis. Humangenetik. 9:113, 1970. 

29. Merin, S., Livni, N, "Berman, E. R., and 
Yatzic, S.: Mucolipidosis. IV. Ocular, systemic, and 
ultrastructural f findings. Invest. Ophthalmol. 14:437, 

5 

30, Newell, F. W., Matalon, R., and Meyer, S.: A 
new mucolipidosis with psychomotor retardation, 
corneal clouding, and retinal degeneration. Am. J. 
Ophthalmol. 8:440, 1975. 

31. Gjone, E., and Birgaust, B.: Conca opacity 
in familial plasma cholesterol ester deficiency. Acta 
Ophthalmol. 47:222, 1968. 

32. Spaeth, G.L., Frost, P.: Fabry’s disease. Its 
ecular manifestations. Arch. Ophthalmol. 74:760. 

33. Font, R. L., and Fine, B. S.: Ocular pathology 
in Fabry’ s disease. Histochemical and electron mi- 
croscopic observations. Am. J. Ophthalmol. 73: 419, 
1972. 

34. Kenyon, K. R.: Ocular ultrastructure of inher- 


ited metabolic disease. In Goldberg, M. F. (ed): | 


Genetic and Metabolic Eye Disease. Boston, Little, o 
Brown and Co, 1974, p. 139. -> 

35. Tremblay, Mı; and Szots, F: Qu. Type 2a 
gangliosidosis (Sandhoff disease) ocular pathologi- 
cal manifestations. Can. J. Ophthalmol. 9:338. 1974. 

36. Baum, J. La Tannenbaum, M., and. Kolodny, - 
E. H.: Refsum syndrome with corneal i involvement. | 
Am. J. Ophthalmol. 60:699, 1965. 

37. Holmes, L. B., Moser, H. W. zHalldorsson: S 





Pant, S. S., and Matzilevich, B.: Mental 
 Retardation. New York MacMillan Co., 1972, 
pp. 80-81. | 


38. Farpour, H., and Mahloudji, M.: Familial 
cerebrotendinous  xanthomatosis. Arch. Neurol. 
32:223, 1975. : * 









. DIANE VAN HORN, PH. D. 
AND ; 
THOMAS M. AABERG, M. D. 
Milwaukee, Wisconsin 














pite its reque: occurrence, mas- 
sive periretinal proliferation, the dreaded 
"complication | of retinal detachments is a 
ttle understood disease. Analysis of ex- 
erimental retinal. detachments!^!9 has 
wn this to be a complication that is 
ed by proliferation and membrane 
m tion of cells probably deriving from 
mal pigment epithelium and from reti- 


: A first histological analysis of human 
tissue obtained during vitrectomy was 
~ published by Constable and associates.4 

| "gel analysis is still outstanding. In 
__ the present paper, we describe the histo- 

logic and electron microscopic findings of 
| specimens taken from human eyes that 

"underwent vitrectomy and preretinal 

membrane peeling in an attempt to treat 

this disease. This paper is concerned with 
tissue that we think derives from pigment 
-epithelial cells. The analysis of tissue 
DL from glial cells has been de- 


b scribed. 5 
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cell types and great variety in cell d 
















MATERIAL | AND METHODS: E 
Thirty-nine patients with ical e de 










rabo (MPP) “Widerwenit vitrectom ii 
the pars. Rp with. ‘the © vitrea 










At surgery. : sede 
each _ patient by | 















"M Tor histologic imd cea pe 
croscopic examination. The specime: 
was added to one or two volumes of co 
5% buffered glut p and — at 
C for one. day.” The 
centrifuged (2,4 
and the E dicm 
buffered osmiu m 















tions (60 pn were ned with + uranyl 
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( e | lead citrate and examined 


RESULTS 


Cell inorphology, distribution, and 
organization—Both the vitreal and preret- 
inal membrane specimens showed sim ilar : 








rangements. Some areas of a typical spec 
imen contained predominantly isolated, 
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Fig. 1 (Machemer, van Horn, and Aaberg). Elongated cells surrounded by extracellular matrix consisting 
of callagen and granular material (X). Cells appear polarized with basal lamina (B) on one side. The space 


between cells (0) has no electron-dense opacities. 


elongated cells embedded in large 
amounts of extracellular matrix composed 
of masses of collagen-like fibrils (13.5 to 
19.1 nm in diameter) and amorphous 
granular material (Fig. 1). Other areas 
showed a predominance of clustered cells 
with short cell bodies and multiple cyto- 
plasmic processes. Most of the cells were 
surrounded by extracellular matrix (Fig. 
2). In areas of high density, the cells were 
polymorphous and had numerous coarse 
and fine cell processes that were some- 
times extremely long, and interdigitated 
freely with processes of other cells (Fig. 
3). These cells showed basal laminar for- 
mation and extensive deposits of extracel- 
lular material on the side of the cell where 
the cell processes were usually coarse. On 
the side of the fine cell processes, howev- 
er, no electron-dense material was depo 











A: 
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ited (Fig. 3). Since basal lamina and 
tracellular matrix material always occu- 
pied the opposite side of the cell from the 
fine cytoplasmic processes, we believed 
this to be an indication that the cells were 
polarized. 

A similar polarization was seen in some 
cell clusters where an almost rosette-like 
configuration of densely packed cells was 
found (Fig. 4) with interdigitation of fine 
cell processes in the center and smooth 
surfaces opposing the adjacent cell. In the 
cell clusters, as well as elsewhere, special- 
ized cell junctions including tight- or 
gap-junctions, desmosomes (Fig. 5), and 
sometimes even combinations suggesting 
junctional complexes were seen. 

Intracellular — characteristics—Except 
for the elongated cells, where the nucleus 
was long and oval (Fig. 1), the cells had ^ 











Fig. 2 (Machemer, van Horn, and Aaberg). Cell clusters with irregularly shaped cells and multiple 
cvtoplasmic processes surrounded by extracellular matrix (X), pigment granules (P), and lipid-like droplet 


with membranous material 














Fig. 3 (Machemer, van Horn, and Aaberg). High-density cell clusters with highly polarized cells showing 
basal lamina (B) and extracellular matrix (X) on one side and fine cvtopla (V) on the opposite 
side of the cell where the intracellular space is electron empty (0). 

* 

















Fig. 4 (Mac RA van (M and Aal — AEN M TUE of ducto packed cells T N s 
granules (P); intracellular filaments (F) located at margin of cells; prominent rough endoplasmic reticulum 


(RER). 


compact, sometimes invaginated nucleus, 
usually located in the center of the cell 
_ (Figs. 2-4). Most of their heterochroma- 
tin was marginally located. The cyto- 
-plasm usually demi nstrated prominent 







-dilated cisternae of rough endoplasmic 


reticulum (Figs. 4 and. 6). Typical were 
nonmembrane bound, ometimes. large 
accumulations of granul: aterial ne 
ular size, 32.5 to 42.5 nm) that i p: 
ed glycogen (Figs. 5 and 6). "These » were 
- commonly seen in the isolated cells, but 















rarely’ in the cell clusters. Lamellar inclu- 


sions and dense bodies (Fig. 3). were 


frequent. Lipid-like droplets were. often 

located near or in the area of the granular | 
material and contained. membranous ma- 
2). These structures were less. 


terial (Fig. 
frequently in cell clusters than in isolated 
cells. 


A few cells contained an abundance of 
intracellular filaments about 10 nm in ` 
diameter. They were usually densely _ 
packed at the margin of the cell and in. | 
cell processes in areas void of any other 


structures (Figs. 4-6). They often had an 


orderly arrangement in a fascicular pat- 
tern. Some cells contained thinner fila- 
ments, which were less well defined (Fig. 
7). They appeared in bundles, showed a 
fine striate pattern, and had fusiform den- 
sities. 

Occasionally, heit slated round or 
oval pigment granules were in the cells 
(Figs. 2, 4, and 8). Most of them were 
located in phagosomes and showed vari- 
ous degrees of disintegration. Some, how- 
ever, were free and nonmembrane bound 
(Fig. 4). 

Interspersed with the typical cells wert 








a Fig. 5 (Machemer, van Horn, and Aaberg). Top, 
_ Desmosome (D) and glycogen granules (G); bottom, 
cell junction (J) and intracellular filaments (F). 


heavilv pigmented cells at various stages 
of vitality (Fig. 9). They contained dark, 
round or wedge-shaped granules and less 
densely stained round bodies containing 
homogenous material. Both granule tvpes 
were frequently incorporated in phago- 
somes, but the granules also occurred 
rionmembrane bound. The granules were 
in various stages of degeneration, consis- 
tent with autolvsis. 

Relation of cells to internal limiting 
membrane—Six specimens contained 
portions of basal lamina of the retina 
(internal limiting membrane). The vitreal 
side of the lamina had a smooth surface, 
whereas the retinal side had an irregular 
. .contour (Fig. 8). Cells on the v itreal side 





E “of the lamina were either in direct contact 
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with it, or separated from it by a thin layer 
of fibril-containing material. The -cells 
found on the vitreal side of the lamina 
had morphology, cytoplasmic organelles, 
and inclusions similar to those of the cells 
described in the vitreous (Fig. 8, top). The 
cells in contact with the retinal side had 
elaborate pseudopod-like extensions into 
the irregularities of the lamina. The re- 
mainder of the cell body was often sepa- 
rated from the lamina by interposed gran- — 
ular or filamento: s material. Rarely, «w» 
whole cell wall was seen attached th the 
lamina. These cells also greatly .resem- 
bled those found preretinally and in the | 
vitreous (Fig. 8, bottom). There were rem- | 
nants of retinal cells and cells containing | 
myelin bodies, which might represent | 
phagocytosed retinal material. None of 
these cells showed specialized foot plate 
processes or otl er characteristics that 
would mark them. as nonoa retinal or | 
glial cells. | 















































Disco: SSION 


Two major types of cells could be dis- 
tinguished morphologically in our biopsy 
specimens of human MPP. There were- 
spindle-shaped. cells with long stretched - 
nuclei and scarce cytoplasm surrounded - 
by fibrillar material that presumably rep- 
resented collagen. "There were also shorter 
cells with irregularly. shaped and indent- 
ed nuclei with abundant cytoplasm, mul- 
tiple thin c /toplasmic processes, and 
basal lamina-like substance extracellular- 
ly. These cells usually appeared in clus- 
ters or eve a rosette-like arrangement. 
Characterist cally, these cells contained a 
well- developed, rough endoplasmic retic 
ulum with wide cisternae. Glycogen was 
often found in abundance. Dense bodies. 
and lipid bodies were also found. Large 
bundles of intracellular filaments of two 
types were typical: filaments 10 nm in. 
diameter, and sometimes thinner fila- 
ments with fusiform densities of about. 6 
nm in diameter. 




















Fig. 6 (Machemer, van Horn, and Aaberg). Typical cell with dilated rough endoplasmic reticulum (RER), 
accumulations of glycogen (G), and marginally located intracellular filaments (F). Inset shows filaments at 
higher magnification. 





























Fig. 7 (Machemer, van Horn, and Aaberg). Myofilaments (MF) with fusiform densities (FD). Inset, , 
Mvofilaments of an owl monkey eve with MPP with fusiform densities. . 
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villi, cell junctions, 


Fig. 9( Machemer, van | Horn, and. Aaberg). Pigment-laden macrophages at various 


. normal and wedge-shaped pigment granules. 





What then are the i ‘ells found i in MPP? 
Many features suggested a cell of fibro- 
blastic origin: the elongated shape of 
many cells, intracellular filaments includ- 
ing what appeared to be myofilaments, 
the abundance of dilated cisternae of 
rough endoplasmic reticulum indicating 
a metabolically active stage, and the find- 
ing of extracellular fibrils, pre esumably 
collagen. AU m 

However, other features such as miéro- 























Loxtnalion. in other words, a polarization 
of the Gell, and nonnenibrame: bound, 
often Wedses shaped pigment granules in 


the cytoplasm support the idea that the 


cells are of epithelial . origin, 


Previously, we investigated the prolife- 


ration of cells in experimentally induced 
retinal detachment in the owl monkey 


basement membrane 
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eye. ! There is a striking similarity. be- 
tween the findings in the experimental 
situation and in the human surgical speci- 
mens of the present study. Cells with the 
characteristics outlined above were domi- 
nant in the animal model as well (com- 
pare Figs. 3 and 4 with Fig. 10, top). To 
identify the origin of the cell , we had 
designed experiments in v hich pigment 
epithelial cells from one eye were auto- 
transplanted into the vitreous cavity of 
the other eye.® To avoid the poss sibility of 
contamination with cells of other origins, 
the cells were kept in cell-tight diffusion 
chambers." We came to the conclusion 
that pigment epithelial cells indeed were 
able to change their morphologic appear- 
ance. They either looked like macrophag- 
(pigment epithelium macrophages), or 
were similar to fibrocytes (fibrocyte-like 
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cells), or regained or ee | pigment 
epithelium cell characteristics. "They also 
produced extracellular: filamentous mate- 
. rial, aooo y anlagen | 
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-be e Glial pu dede 
epithelium. Glial cells are known to form 


- glial membrane has a distinctly different 
 morphologic appearance. In human 
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proliferations possess. ‘densely — 


outer limit pee membrane of the ; retina. 
“Ghal mem pranes are confined to the sur- 
face of the retina and can often. be traced 


have an appearance similar to the cells we | 
. have described as deriving f m pigment | 


basal lamina, “have cell junctions, and 
exhibit polarity. However, we believe a 


MPP,5 in Ss perimental: zenak docu 
ment,!? and. in spontaneous human pre- 
retinal proliferation, n the. cells of glial 


| ha lopocly 
e ann micro- 













back to breaks in the internal. limiting 


-membrane 101r. “Constable. .and associ- 





ates412 think: all the fibroblastic mem- 
branes are > of glial Origin, ! 





tions.. Howe ever, in ade. experiments - 


vascular proliferations. beginning in the 5 . 
retina were never observed as a source of 
the MPP cells.! There were also no ves- 


sels in the preretinal membranes of mas- 
sive periretinal proliferation. ‘Thus, it is 
unlikely that the cells der ived. from pro- 
liferating vascular cells. | 

Finally, there. remains the possibility 


that some as. yet. unidentified cell type 


might also participate in the in ntraocular | 


proliferative process. Smith, van Heuven, - 





and Streeten!? found. pigmented cells 


with obvious polar ity in. an eye operated . u 









3 nopathy, a disease. 
ithelia cells presum- 
he vitreous. cav ity un- 
aretinalhole. ^. 
What. “of f the importance of the abun- 
dantly appearing cytoplasmic filaments: pa 
The exact function is presently | mot 
known, The large (10- nm in diameter) 


| filaments are thought to participate in 
contraction of the cell as well as to have a 


cvtoskeletal function.!4 The thinner fila- 
























ments with fusiform densities are possi- 
‘hly myofibrils. The fixation technique ap- 
plied for our specimens is inadequate to 
‘confirm this. possibility. Fibroblasts in 
granulation tissue may. contain extensive 
a filaments 7 ee charac- 
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(he cas of folded ‘rel eiua none 


(SUMMARY 


| "Bio n^ spec imens from vitreous and 
oo membranes, ‘obtained during 
_ vitreous surgery from 39 human eyes suf- 
fering | from. massive periretinal prolifera- 
tion, were examined électron-microscopic- 
ally. Analysis of the cellular membranes 


Kcd i mostly cells s with ne l 





These eite ioid "Sells dee Brom: 
nent. rough endoplasmic reticulum, gly- 
cogen deposits, a multitude of cytoplas- 
mic filaments, some resembling myofila- 
ments, and nonmembrane bound, some- 





times wedge- shaped pigment granules. 


Macrophages were. interspersed in the 
membranes. There was a striking similar- 
| ity. of these findings to those of an experi- 
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mental model of retinal detachment in 
owl monkeys. We concluded that most 
likely the described cells derived from 
cells of pigment epithelial origin. . 
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< VISUAL FUNCTION IN ACUTE POSTERIOR MULTIF OC AL. PLACOID 
| PIGMENT EPITHOLDIOUATEE 
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search. Visual fields The" vira fields mea- 

Jorida, SUR. on Feb. 4, 1976, showed large peri- 

April 26, 1977. . central scotomas for : a l-mm white target 
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Research Laboratories, University of Chicago, 950 (Fig. 2). During a one-year period, the 
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192 | (AMERICAN JOURNAL OF OPHTHALMOLOGY 85: 192199, 1978 


the annual meeting of the Associ: i 
in, Vision and Ophthalmology, Sarasota, 
























Fig. 1 (Smith and associates). Left side shows data during the acute stage. Top left, Fundus appearance 
showing round white placoid lesions at the posterior pole. Middle left, Fluorescein angiogram in the carly 
venous phase with hyperfluorescence of acute lesions and window lesions in a resolving lesion. Bottom left, 

„late fluorescein angiogram with staining of both acute and resolving lesions. Right side shows data three 
weeks after the acute stage. Top right, Fundus appearance showing areas of pigmentation and depigmenta- 
tion. Middle right, Fluorescein angiogram in early venous phase shows widespread window defects and 
staining of the pigment epithelium. Bottom right, Late fluorescein angiogram w ith extensive staining of the 
pigment epithelium. 















desred target at 15 degrees: to. the sitberior 1— 
retina. The time course of dark adaptation — 


could not be measured in the right eye 


imi This failure may have been caused by the | 





m provement HE weve 
pcan aloe Ma ^d 





F ae ie cone function, del: 
e 22. 5 minutes, and slos 








^ SE privi 





- Farnsworth Munsell FM- 0 
- without dominant . axis. 








of R.E.: 1.53, and L.E.: 1.55 w 
mal (minimum no ' 
adaptation was performed By using a l- 
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matching . utes of testing and, aft 
: rangeewas wider than normal. She had an | 
. abnormal error score, aboy .600, on the 
| hue. testo 


The electroretinogram (ERG) showed d d f 
minimally subnormal b-wave; the EOG 


| value, T3). Dark | 


test field falling. within. the area. of peri- - 
central scotoma. The left eye, teste. T 
m minutes in. the. dark, showe 




















dark, we measured. good an thresholds, 


These. abnormalities. gradually improved 
during. a one-year ; Berio, By. seven 
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ph ad E was ; still cd The 


- rod-cone break time approached normal 
. limits by 13 months. The dark adaptation, 
data indicate that the disease process af- 


fected the time course. of the visual regen- 
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~ eration cycle, but the photopigments did 
regenerate. We made dark. adaptation 
-measurements at an area that was within 

© the pericentral scotoma during the acute 
phase. One previous study noted normal 
- o dark adaptation on follow up,* but it is 

. mot clear whether adaptation was mea- Ww or 
sured in an affected area. tion. with rec uctior : 
= Color matching—For these experi- extended Rayleigh ma 
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monitor the position. of the patient's eye 


throughout the. experiment. Data are re- 
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tion in the effective optical den sity of the 
— cone visual photopigments; and (3) an 
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inflammatory process. LE opca angi- 
-ography showed residual widespread and 
 unchanging abnormality of the pigment 
epithelium.1~! These results are also typ- 
`- ical of those. in previous reports. ' 
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.. we believe our findings s erve à 
. for the defects and T 

function: in | APMPPE. 
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w ith acute noon xil if 
pigmgrt epitheliopathy one ` ek 
| she noted blurring of central vision. Her 
corrected visual acuity was RE.: > 6/7. 5 



















fields showed 10-degree peri al scoto- 
mas. A color vision defect and an abnor- 





. Dark adaptation showed ; a delayed. time 


E normal visu 
= electro-oculog 
e function showed. recovery. 


ed E me- i 


al. sum. oe s thalnaal. | 85: 


a US 1972. 


- pigment epitheliopathy. 
serous retinal detachmei n 


` 881, 1972. 


. (20/25), and L.E.: 6/12 (20/40). The visual | 


mal Stiles-Crawford effect were present. d^ 





course, with sonal final TUN The 
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a nd a. normal. 
n. Othe tests of visual 
with a slower 
time course. By one year, the visual fields, 
color matching, - Stiles-Crawford effect, P 
and dark adaptation: were almost normal. 
Analysis of the color-matching data and 















| n Stiles-Crawford. effect indicated that the 


abnormalities of macular function were 
caused by an. underlying. lesion of the 
pigment epithelium and photoreceptors. 
This caused a physical distortion: of the 


S- photoreceptor layer and metabolic dis- 


function of the photoreceptors. 
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.urable rod or cone responses and the electro- 
 oculogram was abnormal with no measurable differ- 













ence between the light and dark. oe s 
Fluorescein angiography demonstrated an ab- és. were! 










n our patient (Case p. 
2), and three healthy 


sence of the choriocapillaris flush phase in those 

. scalloped areas of pigment epithelial thinning and 

-. loss, while adjacent areas of more normal appearing: addc ph c 

pigment epithelium about the optic nerve showed a her daughter se 4 

more normal choriocapillaris Bush phase (Fig. 4). s ubjec t yo men and on e wom: | 
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: Fig. 3 (Kaiser-Kupfer, Valle, and Del V alle). Visual field of left and right eyes. 









ter, Case 2, shila muiinal rob ors ine 
concentration of 56 pm/l, as nahiy for 
. an obligate heterozygote. With regard to 
4 lymphocyte transformation studies, 3H- 
— thymidine incorporation was is measured o 
determine if al 
underwen ‘eansforniatina. There was no 
- difference. among the. samples from the 
patients or the normal controls in the 
-response to- phytohemagglutinin. The 
- thymidine incorporation of cultures with- 
- out. phytohemagglutinin was — 
 cpm/eulture- (mean of all samples) a 
«d - compared to 183,53+ 10,902 ae 
in those grown with phytohemagglutinin. 
Thus, there was a 200-fold increase in 
3H. thymidine incorporation; by this cri- 
aa all lymphocyte samples (Cases 1 
and 2 and onem were successfully | 
transformed. | 
A comparison of the idibus aiming: 
transferase activity in lymphocytes ofpa- . 
tients (Cases 1 and 2) and controls, how- 
! ever, revealed. striking. differences: (Fig. 
res eviously.8 5). The specific activity of ornithine ami- 
i er notransferase in control lymphocytes in- 
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cyte extracts” was assay d b measuring a 
the !4C-CO? liberated from "4C-C!- A 
ornithine as described by Nissley, Passa- E 
mani, and Short? Protein was measured E 


by the method of Lowry and associates, ” 
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RESUL TS. 


The mean fasting. ie | Ew 
concentration in one patient (Case 1) was uu: i 

2 964-419 um/l approximately 15-fold ———— L PS eat 

higher than normal adult values. High. ok 

. voltage electrophoresis. of her urine re- : 

; d i p ked h Fig. 5 (Kaiser-Kupfer, Valle, and Del Valle): Orni- 
vealed a marked | increase. the thine aminotransferase activity in transformed lym- 
_ ornithine-lysine spot. and a aoe. in- phocytes. The lymphocytes from each individual 
crease in Cy stine. These biochemical ab / were assayed: in triplics ste on two separate occasions. 


] tog th ; ith. th Sis i Each point represents the mean of a triplicate deter- 
.normalities together wi ie tv pica ^. mination; the horizontal par denotes the mean of the 


“ophthalmologic. findings confirmed the control values. 
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creased c ramatically with transformation; 
the yan activity was 34.6+5.1 nm of 
Al-pyrroline-5-carboxylic acid produced 

|. per hour per milligram of protein. By 
. contrast, the. lymphocytes of our patient, 

© Case 1, had no detectable ornithine ami- 
| notransferase. activity. The ornithine ami- 


Aotranstefase: activity in the ly mphocytes = 


ase. 2, was 15. 1+2.2 







the mean control value. 

|. All attempts to demonstrate some re- 
sidual ornithine aminotransferase activity 
in the lymphocytes of the patient (Case 1) 
- by altering the assay conditions were un- 
uccessful. Furthermore, no evidence was 
for an ornithine aminotransferase 
in the cells of this patient. To 
confirm further the specificity of the orni- 
T thine aminotransferase deficiency in gy- 
. rate atrophy, an assay was performed for 
Pu. At-pyrroline-5-carboxylic acid dehydro- 
. genase, an enzyme located primarily in 
. the mitochondrial matrix!? along with or- 
© nithine aminotransferase. There was no 
difference between  A'-pyrroline-5-car- 
| boxylic acid dehydrogenase activities be- 
. tween control lymphocytes and the lym- 

phocytes from our patient (Case 1). 
Additionally, we measured ornithine 
decarboxylase activity because a deficien- 
|. cy of this enzyme might be expected to 
. result in hyperornithinemia. The activity 
ef ornithine decarboxylase in control 
| lymphocytes was: indistinguishable from 
i the ly mphocytes of the patient in 















DISCUSSION 
Takki and Simell? and McCulloch and 
 Marliss!! suggested that a deficiency of 
ornithine. aminotransferase may be re- 
S sponsible for the hyperornithinemia pres- 
— entin gyrate atrophy. This mitochondri- 
al matrix enzyme catalyzes the pyridoxal 
T phosphate-dependent transamination of 
st ‘ornithine to Atl-pyrroline-5-carboxylic 
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muni. a marked d eficien 
aminotransferase in ad lympho- | 
cytes of the patient. "The patierit's s daugh- 
ter, who. had rio ocular signs or symptoms 
of gyrate atrophy, demonstrated a 56% 
reduction in ornithine aminotransferase | 
activity in her lymphocy tes. Because the | 
daughter is an obligate heterozygote in : 
this autosomal recessive disorder, her in- - 
termediate value in the level of ornithine . 
nsferase activity is further evi- - 
dence that a deficiency of ornithine ami- - 
notransferase : is the primary defegt in 
gyrate atrophy. ‘Additionally, normal ac- 
tivity of A!-pyrroline-5-carboxylic acid 
dehydrogenase, which, along with orni- 
thine aminotransferase, is. primarily i in the 
mitochondrial matrix, indicates the re- 
duction in ornithine aminotransferase ac: 5s 
tivity in gyrate atrophy i is not secondary to 


















some structura abnormality of the mito- 
chondria. : 

A block in ornithine xietibulism at the 
ornithine aminotransferase reaction ex- 
7 plains the hyperornithin nemia associated „ 
| " h gyrate er (Fig 8); Although Hio Wo 
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AN IMPROVED MICROSURGICAL 
= CEILING-MOUNTED UNIT 
‘AND AUTOMATED TELEVISION 
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exity of microsur- 





| "cilingmounted n micro- 
: ope: avoid space-taking floor- 
» -mounted a The problem of acces- 
sory instruments leading to a mass of 
— cables on the floor and multiple wheel 












once a ceiling-mounted 


itional instruments. This potential 
as realized from the beginning by 


-design a multipurpose combination with 
built-in suction pump. for phacoerysis, 
 cautery, diathermy unit, and microphone. 
Existing . ceiling-mounted. combination 
microsurgical units have no versatility for 
.. modification or improvement. Therefore, 
“oo WE asked the American Sterilizer Compa- 
^ . ny to redesign their existing ceiling- 
<o mounted microsurgical column (Fig. 1), 
— ^ which was originally based on a model 
. developed at the Jules Stein Institute.2 
We report herein our experience with 
fi af diesem units al er one ye of use. 
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n E dt around the surgeon still remains | : 
u "installed. it can hold various - 


Barraquer. But, Draeger? was the first to. 


| dificult. surgi cal unif, wh Dien for ras cox 


ments. car 
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ing gas tothe cryosurgical u unit -o 


versions. 








be. on "fora a given > opereting room. can 
followed. One. may elect to have ve: all T 


nurse on one EN and those handl ed 
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Fig. 1 (Machemer and Parel). Microsurgical ceiling-mounted combination unit. a, 
Large instrument box in lowered position with built-in eryosurgical unit, wet-field 
coagulator visible. On the other side is a fiber optic light source and a radiofrequency 
diathermy unit. b, Horizontal support arms with panels for plugs and switches, c, X-Y 
translation stage with operating microscope attached to it. d; Vacuum line with suction 
bottle. e, Survey television camera with short, horizontally adjustable support arm. f 
Microscope television camera. g, Automatic diaphragm control. h, Microphone 
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the serup v nurse on e other side. E Except 





scope arms, . this us ha heen ac- 
complished in our modified units and has 
E worked out well. 
cc Two sturdy horizontal arms for the mi- 
CTO: S ` attachment. with eina 










l "aaeth Es n arms is O15 5 cm (36 ce 

. Experience has shown that these arms are 
stable. Vibration is dampened in four to 
six P iu d various. So and 














‘yun ch the : arms ate n. microsur- 
- . gical unit. Therefore, only short connec- 
— tions to the attached microscope and its 
many accessories are achieved. We select- 
ed additional connections for a micro- 
.phone and for a photographic strobe 
light. If desired, further modifications can 
be made. ~ 


Capability to attach a motorized X-Y 


— — translation stage to the horizontal arms— 
The X-Y stage (Fig. 1, c) allows electrical 

~ horizontal adjustment of the microscope 
.. and is controlled by a footswitch. It 
. avoids the need for manual microscope 
adjustments and thus makes the oper- 
ating microscope completely automatic.4 
| Therefore, the operating microscope does 
not need a sterile cover during operations. 
2 Also, a specialized operating table that 






i ~ permits. horizontal movements of the pa- 


tients, as proposed. by Draeger,? is no 
longer necessary. 
Vacuum for aspiration from surgical 
field —A vacuum outlet with a regulator is 
built into the body of the unit. The collec- 
" tor bottle (Fig. 1, d) is attached to the base 
of the column by a quick release system. 
A -This feature has eliminated the need for 
^ án | across-the-room suction tube. For safe- 





| MICROSURGICAL UNIT — 


(Fig. 2, b). However, the weight of this 











































ty reasons, it is totally separate from the 
vacuum used for anesthesia. | | 
Additional 110-V AC A. A 
let—These outlets at the back of the col- 
umn provide for any unforeseen electrical 
appliance and, thus, prevent the necessity £ 
of running cables across the operating 
room. Unfortunately, the Florida electri- 
cal safety code requires special twist-lock _ 
Hubbel plugs and- sockets which make 
the connection dificult. "T | 
Floor-mounted outlets and footped- 
als—The various functions of the operat- 
ing microscope, the cryosur gical unit, the 
wet-field bipolar Lachine nit. and 





B variations wit 
is provided (E ig ds a 


TUR problems 1 dy: rut all T ns 
als bonded to à common metallic fram 


combined a has caused some- 
problems. in. manueverability of the. 
footw hones: especially when used inc 
nonmicrosurgical procedures. — 

Provision for outlets and attachments of | 
two television. cameras and provision for 
microphone. connections—Televising oc- 
ular surgery requires a survey view of the - 
operative | field, . as well as an enlarged 
view thr ough the operating microscope. | 
This necessitates. a camera equipped with | 
an objective as long as sutvey is desired, 
Later, the camera is attached to the ope- 
rating microscope after removing the or 
jective when microsurgery is recorded 



















This constant change is not practical dur- 
ing an operation. It requires a person to 
handle the camera and causes damage to 
the equipment. ji 
. We therefore designed a a system of two 
cameras that are pre-aligned. The first 
camera, attached to the instrument box 
and used for survey view, is prefocused at 
the beginning of the operation once the 
_ instrument box is in low position (Fig. 1, 
€). The second camera is attached to the 
operating microscope by ab im. splitter? 
(Fig. 4, D. After use of the overhead 
camera, a simple switch. elevision 
circuit is activated. and. switches over to 
the microscope camera. The microscope 
camera is autdmatically 4 aligned and its 
image intensity automatically adjusts to 
the correct level, by a specially designed 
system (automatic diaphragm control) 





















-the back of the s surgeon's 


Fig. 2 (Machmer and Parel). At 
the base of the operating table is a + 


floor-mounted multiple outlet (a) 
and combined footswitch (b). 


(Fig. 1, g), when the surgeon focuses the 
microscope on the operating field. a 2 
control of the recording during surgery,a 
television monitor and videotape recorder |. 
are placed elsewhere. in the operating: 
room. A tiny microphone (Fig. > h) l 





(o? uud 


pen with de pide aa wiles ie 
sound during videotape recordings. , 
This system has worked well for re- 
C ording surgery, teaching, demonstrating 
to visitors, and especially in improving 


participation. of the operating. room crew 


in microsurgery. 

The only known: mistake made was that 
the ov erhead. camera supporting arm was 
too low and too long. The objective of the 
camera hit. the horizontal microscope 
arms and the e 'amera sometimes recorded 
s head instead of 















db óperdtive field. This was improved by existant unit according to our require-. 
M atyfg and shortening the attachment ments. The modified instrument has 
E FOU Tie support arm of the camera. improved microscope supporting - arms. 
| . Retractability of the T SUE capable of supporting an inserted X-Y 

ig translation stage. The unit: houses dia- 
thermy, cauter fiberoptic. light source, 


and suction devic d iur othe oft these devic- ; 






















: , it should be fully retractable. 
the | various | built-in | instru- 














es instrument. 
T I position: — E 
















à i inia Diop: IM 
s. that illumination. of the operative 
e ger a Lcd surgery became 







j E pena os pum ren 
ve. the lowered instrument box, and 
by using headlights, we have solved the 
| - problem i in part. vs 


tute, NU : 





SUM MMARY 


'o increase the versatility of a ceiling- 
od microsurgical unit, we instruct- 


an instrument company to redesign an 69; 260, 1969. 
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SYMBLEPHARON IN SARCOIDOSIS m 
ALLAN FLACH, M.D. 





San Francisco, California 


C iealricial involvement of the conjunc- 
tiva including symblepharon is rare. The 
purpose of this case presentation is to 
document the association of symblepha- 
ron with systematic sarcoidosis and, thus, 
add ocular sarcoidosis to the causes of 
cicatricial conjünctivitis. — - 


^ CASE REPORT 


A 38-year-old black man conrad of shortness 
of breath and ephiphora of four months’ duration. 
Five years previously a diagnosis of sarcoidosis had 
been confirmed by biopsy of a scrotal mass and 
nas&l polyps. He complained then of nasal conges- 
tion, painless sw elling of the parotid glands, and a 
scrotal mass. An opthahnological evaluation had 
involving.the superior and inferior 
palpebral conjunctiva. The lacrimal glands were 
. enlarged, visible, and associated with mild keratitis 

sicca. There was no uveal or retinal involvement. 
Biopsies of the left lacrimal gland and left inferior 
palpebral conjunctiva showed sarcoidosis. The pa- 
tient-was treated with artificial tears. The lacrimal 
gland bidpsy did not appear to : affect the progression 
of the keratitis sicca in the left eye. 

The patient developed skin lesions of the face, 
arms, and legs over the next five years. Biopsy of the 
lesions had shown sarcoid, and they were treated 
with intralesional injections of triamcinolone acet- 

onide with good results. 
^— When I saw the patient, active skin Kies were 
confined to his arms and legs, and consisted of 
purplish papules which coalesced into well- 
demarcated, geographic areas. The lesions on the 
face (Fig. 1) appeared flat and were hyperpigmented 
from treatment with intralesional injections of tri- 
amcinolone acetonide. The evelids were thickened, 
and a cicatrical entropion with trichiasis of the 
lower eyelids was evident (Fig. 2). There was no 
evidence of cranial nerve abnormality, 

The best corrected visual acuity was R.E.: 6/12 
(20/40) : and L.E.: 6/6 (20/20). The conjunctiva re- 

vealed follicles and cicatrization of both upper and 
on palpebral conjunctivae of both eyes (Fig. 3). 
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Fig. 1 (Flach). Facial lesion after local corticoste- 
roid injections. 


Symblepharon was noted bilaterally, but was most 
prominent on the right eve (Fig. 4). The lacrimal 
glands were not visible. 

Examination of the cornea revealed a linear, 
blotchy epithelial keratitis involving the exposed 
area of the inferior cornea. An early arcus senilis was 
noted. There was no evidence of uveal or retinal 
involvenient. 

Results of laboratory studies revealed mild eosin- 
ophilia, a mildly elevated sedimentation rate, and a 
slightly elevated serum protein. The patient showed 
anergy to tuberculin of both intermediate and full 
strength, but the skin test was reactive for dermato- 
phytin. Chest roentgenograms revealed-a hilar ade- 
nopathy without evidence of peripheral fibrosis, © 





although results of pulmonary fune "ion studies w ere z 


consistent with obstructive lung disease. The pa- ` 
tient had a weakly positive rheumatoid factor, anda 


slightly elevated. gluco ose tolerance curve. Results of 


the following laboratory tests were unremarkable: 
serologic tests for syphilis, lupus erythematosus cell 
preparation, antinuclear antibodies, serum creati- 
nine, and bilirubin levels. An electrocatdiogram 
showed sinus tachycardia, occasional premature 
ventricular contractions, and low QRS voltage. 
X-ray films of the upper gastrointestinal tract re- 
vealed a gastric ulcer. Giemsa-stained conjunctival ' 
scrapings showed few eosinophils and rare Leber 
cells, but no evidence of epithelial inclusions. Re- 
peat conjunetival scrapings on two subsequent occa- 
sions failed to show eosinophils, but demonstrated a 
few polymorphonuclear leukocytes, and Staphylo- 
coccus aureus was cultured from the specimen. 
The patient was treated with artificial tears, soft 
contaet lenses and excision of the symblepharon 
(which revealed only fibrosis); he then showed 
marked improvement in signs and symptoms (Fig. 
5. The initial complaint of epiphora, which seemed 
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Fig. 2 (Flach). Right 
eye. Cicatricial entropion 
with trichiasis. 





' Fig. 3 (Flach). Left eye. 
Cicatrization of upper 
palpebral conjunctiva. 





Fig. 4 (Flach). Right 
eye. Lower eyelid sym- 
blepharon. 





Fig. 5 (Flach). Right 
eye. Partially excised 
lower eyelid symblephar- 
on. 












id Gi 1COC wr were ub sy stemi- 
; which Allev lated the patients shortness of 







repeat Sentp euge. Showcd heu 
Q^ og DISCUSSION 


As early as 1931 Blegvad! described 
ert e e itis Saused by sar- 


iow: ‘here’ v was aded 3nd ad 
~ involvement of all four eyelids. Further- 
.. more, the greatest symblepharon forma- 
.tion was present on the right eye. The 
 cicatrization was not suggestive of that 
seen in chlamydial infestations, nor could 
I find evidence of Chlamydia.’ There was 
|. no-evidence of collagen disease such as 
- seleroderma, systemic. lupus erythema- 
tosis, or polyarteritis nodosa. The patient 
— had no signs of related dermatologic prob- 
lems such as dermatitis herpetiformis, 
< epidermolysis bullosa, erythoderma ich- 
thyosiforme, acne rosacea, or exfolia- 

. tive dermatitis. — 
— The patient's age, the course of the 
conjunctival involvement, and the ab- 
nce of dermatologic and oral involve- 
. ment, other than sarcoid lesions, are un- 
— "ike benign mucous membrane pem- 
^ phigoid.5 Mucus membrane pemphigoid 
-cis considered an antibody-dependent dis- 
^ ease on the basis of constant, local eo- 
sinophilia." In this case the single dem- 
. . onstration. of conjunctival eosinophils, 
,, unconfirmed by repeat scrapings, sug- 
sts only intermittent eosinophilia, 
| nyecus membrane pemphigoid.$ 










. area is a. sin 


conjunctivae of both eyes. This patient | 
had keratoconjunctivitis sicca, lacrimal 




















The eosinophil is not specific for benign 
mucus membrane pemphigoid, bi 
is characteristic of allergic inflammation 
and has been reported in association with: 
Staphylococcus aureus Although this 
patient lacked signs of. staphylococe 
blepharoconjunctivitis, S. aureus W: 
cultured from his eyelids: and conjuncti- 
va, and he may bei inacarrier state? — 

Results of all laboratory studies, in- 
cluding cultures and stains of all biopsy 
specimens and multi ‘sputum samples 
revealed no evidence 4 uberculosis, 









Tc proven. i cai of “sa 
osis.’ Keratoconjunctivitis. ficca i 
ead 10/11. This. patent | initially 








M y keratoccahaciikitis s sicca | 
Jc a itis. si 










Sarcoid nodules a ating f follicle 
mation in. the. co unctiva are well doc-. 
umented, and biopsy of the involved 
le, relatively safe means of 
obtaining tissue der: histologic diag- 
nosis. = | 


























SUMMA ARY 


A 38-year-old black man had devélaped | 
sarcoidosis, confirmed by biopsy five | 
years earlier. He then developed skin le- . 
sions and, at age 38, follicles and cicatri- - 
zation of the upper and lower palpebral - 


gland enlargement, and cicatrization of- 
the conjunctiva with symblephardy . Bie 
opsies of the lacrimal gland, conjunctiva, 
skin, nasal polyps, and epididymis all 
showed sarcoidosis. ' 
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Alig. 2 (Pearlman, Heckenlively, and Bastek). Fun- 
«dus showing "islands" of normal retinal tissue sur- 
rounded by. confluent areas of increased retinocho- 
roidal involvement. The scalloped appearance of the 
lesions resembles gyrate atrophy. 


present i large areas that were. prev iously normal. 
opo snper. lesions; once confined to a 
Strict paravenous. distribution, showed confluence 
| with "islands" of normal retina occurring in relative 

isolation. Some areas had a‘ distinctly scalloped 
appearance (Fig. 2), resembling a posteriorly situat- 





Fig. 3 ae Heckenlively, m Backs Lo- 
calized atrophic areas with clear crystal deposition 
are depicted. Clumps of pigment deposition are 
noted in the fundus periphery. 


ed gyrate atrophy of ihe choroid. T al locidized 2 
atrophic areas with clear crystal deposition were 
noted (Fig. 3). Peripheral areas showed the greatest 
degree of pathological confluence, with moderate 
pigmentary deposition. No convincing optic nerve 
pallor or frank optic atrophy was. evident. Other 
areas of the fundus still showed’ the characteristic 
paravenous nature of the basic disease. 
DISCUSSION 

The resemblance of clinically advanced 
pigmented paravenous | retinochoroidal 
atrophy to gyrate atrophy, another rarely. 
encountered (recessive) chorioretinal dis- 
order, prompted us to obtain ornithine 
levels on samples of blood and urine.?^4 
Serum and urine ornithine levels were 
normal. Significantly elevated ornithine 
levels would have strongly suggested a 
relationship between pigmented parave- 
nous retinochoroidal atrophy and gyrate 
atrophy. Little is known about the early 
fundus features of gyrate atrophy,® de- 
spite the occasional occurrence of the 
entitv as an autosomal dominant disease. 
Likewise, little is known about the late. 
stages of pigmented paravenous retino- 
choroidal atrophy. 

In advanced gyrate atrophy, colorless, 
elongated, glittering crystals have been 
described.? Although our patient showed . 
similar crystal deposition, we do not re- 
late the two diseases because the sca ^. 
loped lesions of gyrate atrophy are typi- 
cally peripheral and not posterior, as in 
this case. Elevated ornithine levels fur- 
ther distinguish gyrate atrophy from pig- 
mented paravenous chorioretinal atrophy. 





SUMMARY i 
A 30- year-old man with pigmente® 


paravenous chorioretinal atrophy showed, 
within a relatively short time, changes: 


that documented the progressive nature 


of this disease. These changes included: 
further constriction of peripheral visual 
fields; more extensive and frequently con- 
fluent areas of retinochoroidal atrophy; a 
scalloped appearance of lesius resem- 
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: particular, the lenticular lesi 
like pattern; (2) © 


s pipi as s Marring of the | 


. This. study. was A in. 


| normal. ‘Cy clapl 


| z disks were slig 
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| T ae bs severe A 
P Md with psy yehomotor retardation, 
short stature, dy: sostosis ‘multiplex, hepa- | 
tosplenomegaly, severe recurrent infec- 
tions, defective chemotaxis, and early 
death. Type II homozygotes have a mild- 
-characterized by moderate 
mental. retardation, almost normal stature, 
milder dysostosis multiplex, hearing loss, 
and survival into adulthood (Table 1). To 
date, we have examined five homozygous - 
patients with mannosidosis. Four homo- 
zygotes (Cases 2-5), with Type. IE man- 
nosidosis, ranging in age from 16 to- 
25 years old, were the offspring of parents — 

































gote with Type I (Case. D disease’ was - 
unrelated and has since died at age 24/2 lt 
years. The clinical. and > biochemical 


- findings in these patients have been de- ^ 
sly Hf scribed elsewhere. We report here the | 
a) 1 ici gie s | 







ocular findings in these. patients a and, i 





in all four Type II hosipeygttes -— The E 
finding of these punctate opacities Jan- c 


domly scattered throughout - the entire ^ 
lenticular cortex may provide a further | 


clinical distinction of variants of x mannos- 
idosis. x TRUM ` 
CASE REPORTS ER a 


Case 1—This S:yeat-old. fd was | examined on f 
Aug. 30, 1973. Examination of visual acuity. 





strated the ability to fix and follow large o ees Rod i 


light readily with either eye. Slit-lamp examination. = 


"oyev ealed - clear. corneas, lenses, anteric o chambers, t 
- and. normal Exte mau | 
telecanthus - swi 
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TABLE 1 


DIFFERENTIAL PHENOTYPIC MANIFESTATIONS. 
277 IN MANNOSIDOSIS TYPES I AND IL 
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‘ase ;2— This 25-year-old white manisthesibling — L.E.: «0. 75 40 5C 
vof homozygotes in Cases 3, 4, and 5; he was examin- — colored with blurn 
ined on May 10, 1976. Vi sual acuity without correc- were normal., 
tion was 6/9 (20/30). in both eyes assessed with the 
— Snellen illiterate E game. Examination of the pupils 
and extraocular muscles revealed no abnormalities. 
— -Intraocular pressures were normal. Cycloplegic ex- 
“amination revealed. refractive errors of RE.: +4.50 

00. x 80, and BE 43.00 +100 x 100. The 
cor eas, anterior: chambers, and irides were normal 

n slit-lamp. examination. However, both lenses 
ealed scattered punctate opacities (Fig. 1), addi- 
E nally, the left lens had an anterior plaque-like 
7. opacity in the superior temporal quadrant, covering | 
ue approximately 25% of the dilated pupil (Fig. 2). The | 
=r fundi were normal. 

|. Case 4—This 18-year-old: white man was exam- 

o ined on May 5, 1976. He was able to fix and follow 
^ Jight readily with either eye. Results of external 
^ examination, including the “pupils and extraocular 
muscles, were normal in all respects. Slit- lamp ex- 
ination revealed no o abnormalities « of the o corneas, 

























palpatio amed dde Cy SEU exam-- 
m revealed refractive errors of RE. +0.50 - 
185 x 70, and L.E.: -- 1.25 sphere. The optic disks. 
ada slight pallor and there was a slight blurring of 
the optic disk margins; the remainder of the oph- 
thalmoscopic. examination was normal. 
— O Case 5—This 16-year-old white girl was examined 
.ón May 10, 1976. Visual acuity without correction 
jas 6/9. (i 20/30) 42 bilaterally. Pupils, extraocular 
iscles, and results of external examination were 
rmal. Slit-lamp examination revealed normal cor- 
às anter or chambers, and irides. The lenses con- microscopy of th 
| iate opacities randomly scattered with Type II ma odes is. UT E | 
(the cortex. Cycloplegic examination re- opacities. with indistinct margins were distribui 
refractive error of RE: +L 25 sphere, and throughout. the lens. bu M: JEDE 
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to posterior sections of the Human los, in 
| contrast to several other lysosomal hydra- 
^ lases studied. t6 E | a 
Of the. 15 patients hbs. cornea 
findings were recorded, corneal opaci ie 
were described as superficial in two pre- 
sumed Type | homozygotes? and mild in. 
one Type H patient?°; the other 13 pa- 
tients reportedly had clear corneas. None - 
of the five presently reported cases. had 
vhose . corneal changes. Inadequate informati, mess 
tients, all classified as was available for comment on the oj 
variants had aouar thalmoscopic, refraction, strabismus, : a 
of these were ch. visual acuity findings in these patients Pra 
| à spoke- or ek like n The lenticular findings. in previous ^ 
posterior 9.13 * and three studies occurred in presumed Type Iho- . 
in pt mozy RO However, it is not — to 
El ype | I 2 
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: . án ee lite 205. 17 Sügpsit of ins concept 
vould provide valuable prognostic. infor- 

























E newly diagnosed cases. Alternatively, the 
len reb Term) may mu from the 


. based on the. remarkably 
severity of the clinical mani- 
stations?! 184730 Ag expected for rare re- 
ve. diseases, unrelated homozygotes 
imably represent genetic compounds 
vo different allelic, recessive muta- 
2 The occurrence of multiple mu- 
al les ata particular gene locus can 
arce of genetic heterogeneity, as 

n shown for the Hurler/Scheie 
with defective a-iduronidase ac- 
23 In mannosidosis, the variation in 
| manifestations from mild?7?° to 
sease, may result from differ- 
mutations of the structural 
nes Tr sponsible for lysosomal a-man- 
| osidase A and B activities.!? In this dis- 
.. order, most patients have residual activ- 
itv of the defective enzymes (3 to 20% 
of. normal activity); different mutations 
-may result in various rates of mannose- 
i coconjugate degradation and accumu- 
1 in vivo and, consequently, different 
ssions of clinical severity. Patients 
i relatively more. a-mannosidase ac- 
- gavity or more stable enzymes may have 
—- distinctly milder clinical manifestations, 
as exemplified by the mild clinical in- 
[n volvement and approximately 2096 resid- 
ual activity in the two siblings reported 
"by Bach and associates? In addition 
the differential. phenotypic manifesta- 
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oligosaccharide - $ orage material from 
rM | Pediatr. 75:360, 1969. | | 
the Type I and Type II patients | 


. Studies of the a-D-mannosidase: isozymes 
€ CTYO> : and thermo- E 


' f their. respective. residual a- c 


Urinary mannose n 
686, 1973. GEHE 
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ciency. J. Clin. Invest, 56: TIL 975 ^^ 
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OCULAR X BIOAVAILABILITY A AND SYSTEMIC LOSS. OF Y TOPICAL : 
^ APPLIED OPHTHALMIC DRUGS. e. 


THOMAS F. PATTON, PH. D., 
: AND mo m 
MICHAEL FRANCOEUR A 
Lawrence, Kansas. 


th ilal lity of topically applied salen bic 
ilocatpine- nitrate as a function of in- — id 
stilled volume has been reported.’ By 
sing a. pharmacokinetic. treatment, this 
study showed that as the instilled volume 
Was decreased, the. fraction of dose ab- 
bed into the interior of the eye in- 
since drainage of instilled solu- 
ie nasolacrimal duct is a func- 
Hed volume,? the potential for 
oss of drug should also be mini- - 
y administering doses in volumes 
aller than are commonly used. 
When a drug is applied locally to an 
are oa of the body, the intent is to affect the 
immediate area of application. Topically 
applied ophthalmic drugs are intended to 
'exert some local: effect or to penetrate the 
ornea and act on some internal ocular 
ucture. Loss of drugs to other areas of | 
od: and particularly intothegeneral trate USP. was 
-syster irculation could cause toxic fication. Tritiat 
S side: effects. Such: systemic drug loss Cim 
Du could be. especially harmful i in both pedi- 
= atric. and. geriatric patients because these 
age groups may be less able to tolerate 
arge doses of systemically absorbed 


From ihe Déyartmet, of T E Chemis- 
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eneral Research Fund and the Chil- | 
ire Foundation. Mr. Francoeur was the filtered for clarit 


diversity of Kansas, College were prepared. 
graduate Research Award. The amount tof 


sentical Chemisty Universi: 
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ul A 5 yd diso. E E x “107M ; pilocar 
a nitrate was administered to the es 


20 . indi 





iei so all valet reported d er z total 
| radioactivity. | | i 


RESULTS 


tup E in 60-day-old rabbits, að 
ul dose of 161 x 102M pilocarpine 
nitrate should result in the same area 


. under the aqueous humor concentration- 
"time profile as a 25 ul dose of 1.00 x 1072 
-M pilocarpine nitrate.! This calculation: Lis. 
_ based on the finding that as the: instilled 
n, volume is decreased, the fraction. of ap- 
t^ plied dose that is absorbed i increases. The 








validity of this calculation. has recently 


E been confirmed.2! | 









_Using 20-day-old r rabbits a as a a model for 

















aad concentration-tiie | prole e von. 


.structed. The results of this. study | are. 
shown (T able). By using the. trapezoidal 


rule with — to beau e 
theo area M vn 





| ro x 102M 1 pilocarpin 
i uon k; 


ug Pilocarpine/mil a 
rur Humor? a 


1. 04 i 12) ae 
1:42 (15) . ^ 
109619) — 
0.28 (02) — 
0.13 (.01) 
0.10 (02) 


M an. | Concetitration: pe standard. error in Renae con 


al drog 
led 


es. Each pont is the mean of at. least eight 


| fraction of dose dbiod ed EO 
| ki the concentration-time 


JV “to be the! aqueous p 
idu sing: the Spores h 
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? ly available. for systeinác e EN, | ( 
. effects are. clearly. more likely with fe : 


| na concentra- 

x dM 
fa 1.92% 10°2M — 
n nt " the eyes of 


xar - en 


topically applied pilocarpine nitrat 
| I1 as. the. ‘instilled | olen 


ma Ee icnbcg s ert drug c concen- 


of drug s ut ec 


b de reduction i 









suming substantial or complet: syste 
absorption of this dose, unwanted | 





larger drop size. - 
An understanding of the factors respon- 


sible for the distribution and movement 
of drugs after topical application to the 


eve can lead. to more ‘rational, effective, 


and safer delivery. via this route. The 
- advantages of reduced drops sizes for topi- 


cal ophthalmi ic drug. delivery : are twofold; 
first, smaller doses. can be administered E 


without losing drug concentration in the ~ 


eye; and second, such doses result i in less | 
systemic drug loss. 


SUMMARY. f 


We | 20-day-old ra bbits 2 iid 7 
to show that the ocular bioavaila 
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| "fn 1965 "Dóndlonfh de wreloped a simul- E. 
. taneous stereoscopic fundus camera. This 
camera, composed of two separ ate optical 
poesi provided excellent stereoscopic 
ab: ` fundus photographs. consisting of two 
- physically separated 35-mm frames. How- 
.. ever, at that time, the illumination SyS- > 
tem used did not allow for fluorescein an- 
- giography and the camera. was i: difficult 
` oto manipulate 0 d xs 
Recently, Saheb, Disuce; and. Nelson? E 
and Schirmer and Kratky’ introduced 
d methods for. simultaneous 








ed stereoscopic fundus photography. ' 
— . hoped to photogrammetrically y detec 

document progressive change: 
^o diss in glaucoma. However, th 
rism $c E baal a i distortion: to > the. 









ru: l = mus d field. 
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A simultaneous stereophotogrammetric 
E fundus camera should produce odd 
 stereoscopic images in a single 35-mm 
frame during fluorescein. angiography. It 
: should also. allow for ready mounting of 
-paired stereoscopic images and filing of 
these photographs. 











Furthermore, one should be able to 


"observe: these stereoscopic photographs 
. with any. commercially produced, single- 
— frame stereoscopic viewer. Finally, the 
- camera should be easily manipulated. 

. Matsui and co-workers! reported the 

— first such model, a modified Topcon 

TRC-F fundus. camera, about two years 
ago. With this camera, pairs of stereo- 
'opic angiographs gave satisfactory re- 
ults in picturing pathologically elevated 
sions as seen in fundi with choked 
isks, but the findings were unimpressive 
hen applied to the normal fundus. This 
i$ because of the insufficient value of 
metric stereoscopic base at the plane 
jf the subject's pupil. 

-We have recently developed a second 
tvpe of simultaneous stereoscopic fundus 
- camera” that can be applied to serial fluo- 
^. rescein angiography, and thus overcomes 
the disadvantages of the first type. This 
. camera provides. excellent stereoscopy of 
both. the normal fundus and the fundus 
with pathological lesions; it is particular- 
ly suited for accurate photogrammetric 

, studies of the human fundus. 
















































METHODS 


"A side view ‘of the apparatus (Figs. 1 and 
y "and ; an optical diagram of this system 
(F g 3) are shown. The principle of the 
system is explained schematically (Fig. 
4). The inverted image focused through 
an aspheric objective lens of a regular 
_ Topcon fundus camera is separated hori- 


ve zontally into a pair of images by a beam- 











Strumenti is available fain Topcon Instru- 
merica, 3 Keystone Place, Paramus, 
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2o ce Fig. 3 (Matsui, Parel, and Norton). Optical diagram of the apparatus. T « Ton 
tungsten bulb; xe xenon flash lamp; EF, exciter filter; AO, aspheric objective; -€— 
(o s Separation prisms and stereobase; RM, removable mirror; MM, motorized mirror; AE 
..  ., recording camera back with barrier filter; FO, focusing ocular; BT, binocular stereoscop- 
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= MC E 2 J— $copic photographs « can. also be pr ) 
a | Es this unit. = AS M 


— —— PLANE or PUPIL OF EYE 
STEREO BASE | 15» 


MESE LENS : 
Mc G E me i. fai dus 
ment. A. bino 
| photograpl 
three dime 
recognition 
ular tube ha 
| TNCS distan ce of 0 
| | fundus 16 
i tography, 
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camera: bat 
distant to t 
ed. The 
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IMAGING LENSES 


————— IMAGE : PLANE 


| Fig. 4 1 (Matsui, Farel. and Norton). Principle and | go 
duy tracing of the imaging stereoscopic system. For p 


would be: 
-photographic angiography can be per- anon b do e 
"formed. With the turn of a knob, an excit- h 
er filter (Spectro-tech SE40) is inserted in 
the illuminating pathway and a barrier 
- filter. (Spectro-tech SB50) is placed in 
-front of the film. Transmission character- 
istics of these filters are shown (Fig. 7). 
Color and red-free simultaneous stereo- 


uorescein inje 


åy facing of. 8 | 
the, ‘subject $ req Lire 
| approximates ASA L 000. - a : 


Five milliliters of 10% fluores 
um solution is. injected. rapid 
subject's- antecubital vein. Tw 


dures are taken continuously at. one- zt 


second intervals ‘and sev eral more pic- 


tures at five-minute, 15-minute, and if ^ 
necessary, at 20- to 30-minute intervals. i. 


The film was developed in Konidor Super. 


— for about 15 minutes at 24° C, o or in Diu. d 
for seven minutes. Ac a 
O- Observation of the T a 
M grams is made through a single frame i s 
p s viewer UAE 8). i 


RESULT: T so 


Thè stereosc opic photographs taken by T 

a the camera. gave satisfactory results in. 
young persons even though they a 

. 4-to 5-mm dilated pupils. In older pet 

'süns the. results. were less. impressiv 
their pupils: were not t well dilated. 
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The forced development technique 


produces a moderate granularity of the 


< fluorescein angiographs. ‘However, we 
"can easily recognize. capillary changes 
three dimensionally through a stereo- 


scopic viewer. A serial angiograph taken 


"by this camera is shown (Fig. 9). The 
< stereoscopic angiograms of this series 
provided excellent stereoscopy. 


DISCUSSION | 


= There are a number of advantages in 
this system. One can obtain paired stereo- 
|; scopie photographs in a single 35-mm 
frame, which greatly simplifies mounting 
ling. Serial simultaneous stereoan- 
graph can be performed easily at the 
sh of a button. Observation through a 
eoviewer always s permits satisfactory 
oscopy. Accurate stereophotogram- 
pal ae of Pun Poi ^an ee er 
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i IN EYELID RECONSTRU CTION 


ALLEN. M. PUTTERMAN, M. D. 
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di he "evelids, are. SE in "deconstiucte | 
dng surgical, traumatic, and congenital CO- 
lobomas of. the opposite upper eyelid.!? 


"ehe the surgeon can And recon- 



















perdam in ‘thie te eid to 
s* In these rare situations, a 





. has no Sbload supply, it must rely 
‘on vascularization - from the surround- 
ing eyelid, and thus. has a high failure 


/ ability of most free grafts is from 
ds of vascularized tissue that 
| from an overlying or un- 
For example, a free skin 
er the. orbicularis muscle 
blood supply from buds of 
s M growing into it from the 


jnaining eyelid. | xin 
the coloboma: and 
site extreme BN 7 ay 





Soffe increase the viability of a composite 
graft, ] devised a new technique that 
allows vascularization from overlying 
Sura ili fepe. This. is accom- 


lid segment b 


Pu a auk. scissors di 


"CIR ~ component. The 
skin raft i is sold a against the orbicularis 
muscle. and the  tarsal-conjunctival- 


‘margin: component against a skin flap. penetration. ` ] 


The composite 
then taken from tl 
by grasping the 
side of the mark d 
thus penetrating 
from the mari 
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puros her blide « are | bón. EE compostté : 
superior aspect to remove a full-thickness rupted 6: ) 
pentagon of the t upper eyelid that matches ‘OU 
the coloboma. S 

The composite graft is hon divided 
into two sections (Fig. 1, E). A No. 15 
Bard- Parker blade is used to incise the 
skin 2 mm above the cilia across the graft. 
kin is. undermined from the orbicu- 

b da gud — in saline solution. 









Y Sobired | into he bees sie 1 Fig M 
) -Three dd black silk sutures unite 











lal jahr 10 o 
performed a E 





oral eyelid n margin of ne nude 
suture passes through the 
squared corner "where tarsus meets con- 
junct a, a second suture passes through 
the gray line, and a third through the first 
row of eyelashes closest to the gray line 
(Fig. 1 F, bottom right). "These sutures are 
then tied in tripl icate and the two eyelash 
"suture e ends are tied over the four internal 
ire ends, so that when all six ends are 
2 ed, they point away E from the c cornea. 













“Fie 1 Putten 
grasp edges oe cabana of puo upper rH dudit tod . 
graft. C, Skin flap is raised. from orbicularis muscle adjacent to c 
“oppos e upper eyelid is ‘removed i in’ pentagon-shaped section to 
E i E, Compete. graft is divided into tarsal-cor 

vi i e com apoi A is | 



















oved. a to ics days | postopera- 


i Cast m REPORTS 


Case IA Td 
| enlarging mas 





r-old man had a progressively 
r his right upper eyelid for two 








years’ duration. I first examined him in June 1974 







and found an elevate d tumor poet the entire 
-right upper eyelid. 
‘right lower ey 







A biopsy: specimen ‘of this tumor 
"showed squat ll carcinoma. In July 1974, the 
entire full-thi ness, right upper eyelid was excised 
from lateral to 1 edial canthus to à level 20 mm 
above the eyelid margin. The DU one third of 
the right lower eyelid and a 2 x 2-cm area temporal 
to the lateral. canthus, were EIE excised (Fig. 2, top 
left). I ‘performed. this surgery under frozen Section 
control uhtil.all surrounding edges were free of 
‘tumor. The upper, ey elid was reconstructed with a 
tarsal-conjunctivittwdgp from the lower eyelid and 
‘sliding skin flaps fror Te remaining skin of the 
upper eyelid and. temple. The lower evelid was 
closed directly to the lateral orbital rim. One week 
postoperatively, residual tumor was identified on 
the permanent s sections at the temporal edge of the 























| 2 Case i Top. left, Surgical 
‘appearance. be "pati ent after excision: ‘of tumor with 
loss of complete upp I partial lower eyelids and 
lateral cartthus; mucous membrane graft has 
been sutyred to ace excised bulbar conjunctiva. 
Top ri ight, 
upper eyelid. after | 
treat defects create: 
mous cell carcinoma excisions. Flaps and g grafts had 
been taken from adjacent upper and lower eyelids, 
and there was: no^ idjacent. tissue. to close 
defect. Bottom right, Six months after reconstruction 
of temporal right upper eyelid coloboma with com- 
posite graft from. deft “upper eyelid by described 
technique. 




































coloboma of temporal right 
constructive procedures to 
oy primary and secondary squa-. 






T sis, unfortunately, was missed on 
fro rozen section. e 'aluation.) Therefore, two. months e 
postoperativelv, the tar: al-conjunctival flap was di- 
vided and a full-thickness section of upper and. 

lower eyelid on each side of the temporal wound 
was excised under frozen section control and the 






resultant colobomas. were closed directly. Perma- 


nent sections revealed that all the tumor had been 
removed, The lower eyelid healed satisfactorily, but 
a wound dehiscence occurred in the upper ey elid, 
leading to a large coloboma (Fig. 2, top right). 

It was impossible to utilize tissue from the lower 
or upper eyelids to close this defect, because of 
maximum utilization of these tissues for the original 
site reconstruction. Therefore, a composite graft 
from the left upper eyelid was used to reconstruct 
the upper eyelid defect in December 1976, accord- 
ing to the described technique. A 12-mm horizontal | 
and 15-mm vertical composite graft was placed in 
the temporal right upper evelid and a sliding skin 
flap from the nasal remnant of the right upper evelid 
was used to cover it. The skin from the composite 
graft then filled the resultant nasal defect. The grafts 
were accepted and the preoperative keratopathy 
resolved (Fig. 2, bottom right). He has remained 
without sequelae for 14 months postoperative. 





























Ar due Ub accident. Entire is poen elie had [oW recone uc ctec 3 
membrane graft and skin without any tarsus. Right upper eyelid emnant had 
| on previous occasions, and no surrounding tissue could be utilized. for cl | 
r months after reconstructing right upper eyelid coloboma with composite grafi fro n de 
id ac according to described technique. «€ DX o 
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Case 2—A 42-year-old man was in an industrial 
accident, which led to the loss of his right upper and 
lower eyelids. He underwent four surgícal proce- 
dures before I first examined him in June 1976. He 
had a coloboma of the temporal half of his right 
upper eyelid, a lateral symblepharon, and a lower 
eyelid made up of skin, redundant mucous mem- 
brane graft, and scar tissue without tarsus. He also 
had keratopathy and trichiasis of the remaining 
upper evelid; visual acuity was reduced to 6/120 
(20/400). 

— In August 1976, I reconstructed the left lateral 
cul-de-sac with a buccal mucous membrane graft 
and performed electrolysis on the misdirected upper 
eyelid lashes. Postoperatively, the keratopathy wors- 
ened and a corneal ulcer developed, which was 
successfully treated (Fig. 3, left). In December 1976, 
the. coloboma of the temporal upper eyelid was 
treated with a composite graft from the left upper 
£velid, according to the described technique. The 









increase ae E ét a “compos te 
full- THioenese eyelid A graft, Splicing 8 









graft ‘measured 15 mm horizontally and 18 mm 
e T he dide al-margin oo 





component filled the MAR que defeat. ‘Dine 
the same surgical sitting, the lower eyelid margin 
was revised by excising scar tissue between skin and 
mucous membrane and. modifying the mucous 
membrane. Postoperatively, the composite graft was 
pted, the appearance of the eyelid improved, 
( ri dA resolved rid 3, a He has 
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th e described he wore e hard contact clemson end six wore e soft | 
cess. manafia $. 









previously ud iim with no 
symptoms. and normal conjunctivae, who 
eee never wo rn contact t lenses. Cum opt 
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Reade ae loca i wisest tba, as in- -—— 
[d dicated (Table), lh biopsy speci ns eod : 


ee with a razor. Blade: boie 
t tangential to the tarsal plate ‘Biopsy | E 
in a was restricted to the ete 
upper tarsal conjunctiva, No forceps | were. 2 : 


TABLE . 
Biopsy SPEC MENS Q as | 



























goes tud. piece "ub posi teca aad 
j jer in flat. PINNAS the Poo on 





esp sameised i in 1395 sen 
ution in 0. 15M sodium. caco- 


ture for three to four hours. Specimens 


“wee. rinsed in. buffer three times and. 
E igerated overnight. Then they were 





lrated in. graded ethyl alcohols, 
d with a transitional fluid (Freon 
nd dried. in a Bomar SP-900 critical 
dn ng apparatus. Freon 13 was 
- critical point transitional fluid. 
s were mounted with silver con- 
saint on aluminum stubs and 













Lpalladium | in a Hummer sputter 


in £ electron microscope operated at 


| REsuLTS 


e e upper TER 
a may have a satin-smooth, 
uniform. papillary or nonuniform papil- 
















iple of giant papillary conjuncti- 
shown (Fig. 1). 

f Scanning electron stilétoscopy—At low 
magnification the general appearance of 





the surface epithelium (Fig. 1) was mark- 


-edly different from the normal surface 


ag eor (Fig 23) tbet n 
of papillae; ; the * 


1- over t the central )0 


^o the microvi 
E shag textur 
junctivitis : 
ular, altho 
were present (I 
papillary con 
balloon-shape 


buffer (pH. 7.2) at room tempera- | 


i white, tufted 
There were 

tufted struct 
l — on th 


ith thin layers. of carbon and 


ater. Tissues were examined with a 


-lary appearance; in giant papillary con- " 
| junctivitis, the surface has, by definition, 
pillae greater than L Omm in diameter. 1 


cells hac 
rin the controls ug 2). Surface cell. 
S -to those 

a alte ed a orders “Along i 
i borders the microvilli appeared F 
agë ! villi. cells. Mo 

s from the papilla 
jome- ` ally, mou 
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Elongation of 
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"d | E 
packed. m 


depresse from 
significan 


an ET mm in nn |: mucus ris ELM ‘Ey ein margin is dt EIN E 
anning electron micrograph of top surface of giant papilla. Note irregularly 
Both dark and d light celsa are piam Some, have (an pisces on: m 


tion | in cases Jof giant qure éonjunc- 
ae ME oD | um 








As in normal surface epithelium,? there 
were a number of round structures with 
the same diameter and microvillar border 
characteristics as small surface crypts, but 
without any opening (Fig. 5) These 
sound s structures. were p with du 



























. Fig.4 (Greiner, Covington, and Allansmith). Top, Elongated and irregularly shaped epithelial cells on top 
- surface of giant papilla. Most cell surfaces are covered with microvillar tufts (small arrows). Note prominent 
iell borders (large arrows). A small surface opening is present at lower right and a red blood cell at upper 
ight (bar gauge = 10 pm; x3,000) Inset, Higher magnification of region outlined by square. Some 
microvilli appear normal, others (arrows) appear stuck to one another, creating a tufted appearance (bar 
gauge = l pm; x10,800). Bottom, Side of papilla has smaller and more regular epithelial cells than top 
urface. A small surface opening is present below center. There are fewer tufts per cell than on top surface 
bar gauge = 10 pm; x 3,750). Inset, Higher magnification of a similar region. Some microvilli are matted, _ 
forming a net-like pattern, whereas others appear stuck together to form tufts (bar gauge = 1 jum; 12,800). . 












Fig. 5 5 (Greiner, Covington, and Allansmith). Cells often are outlined by prominent microvillar Borders 
Round structures (square and below the square to the left) are composed of microvilli with balloon- shaped 
tips. Arrows ind ate microvillar tufts on damaged epithelial cells (bar gauge = 5 pm; x 8,060). Inset, Higher 
magnffication of structure in square showing balloon-shaped tips (bar gauge = 1 pm; x 9,565). 


















changed in subjects w ith. giant papillary Tirst, the mushroom-like growth of 


B iG as compared to that in nor- giant papillae from the deep structures of 
mal subjects. We propose several mecha- the conjunctiva might have stretched and 
nisms of inm for these surface distorted the surface; is gt least a 


changes. | twofold in e in the surface grea. In 
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areas (center and upper left) 






lansmith). Top, Dark cell surfac 
lls in giant papillary conjunctivitis 


. Light cells have many 
= 10 um; x2, 800). 








area and morphology in the normal upper tarsal conjunctiva 







n "m 9. au 
6 (Greiner, Covington, and A] 
r celis with typical surface are 
ell surrounded by light ce 


| Fig. 


atrroundéd by lighte | 
(bar gauge = 10 jum; x5,050). Bottom, Dark cell | 
vations in the homogenous microvillar field of the dark cell: 
ars depressed from the surrounding surface (bar gauge 
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x specimen. Note ele 
illar tufts. Dark cell appe 
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ith). Variability of ma 
al-looking, l : 
snot flat, howe: 


hich | is nire müucou 
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normal io dde 
distorted surface cells. of. veal T: aui ama; ex ices 
ased. conjunctiva were elongated and. ry) are pos 

lar in shape with greater changes on |. sonjunietiv 
ie ps of the pápillas thani on the un e ippor 




































lens or cornea. T The upper ey jelid, ith it its 3 jl 
-extra burden of tissue, blinks and rubs cate, enal 
repeatedly over the cornea or contact lens over ee 
te possibly produce cellular distortions. - 
ar damage might even occur as the 
iva rests on the contact lens or 
Mechanical trauma and injury to 
icate. conjunctival surface struc- 
ght precipitate changes in cellu- 
sm causing the cells toelicita 
tering the cell surface mor- - 











icrovillar eui was altered and 
icrovillar borders of the crypts were 
agly changed; however, we cannot 
t the possibility that some distor- 
the microvillar surface is artifact. 

ird mechanism to produce conjunc- 

tival s surface changes might be the 
amount, quality, concentration, and dis- 
: bution of mucus over the surface of the 
` conjunctiva. Excessive mucus is a clinical 
sign | of giant papillary conjunctivitis. Ex- 
-cess mucus may alter some of the surface 

phology to. produce | some of the tis- in ene 
anges reported, such as microvillar compared. 





Moon ‘posible mechanism is injury . - 
ES membranes oe soluble mediators ^mi 
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1 x E shag 





























A NEW HEADREST FOR 
" OPHTHALMIC MICROSURGERY 
DERMOT J. Prerse, F.R.C.S.I. 
H Surrey, England | | 
_ ARTHUR D. MCG. STEELE, F.R.C.5. 
: London, England | 











^. Since reporting the development of our 
earlier prototype! for a headrest, we have 
ontinued our work and developed a 
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del that meets most of our require- 
its. This completed instrument retains 
ments of complete support and 
ther 
surgeon, as first 












sis instrument (Fig. 1) is designed to 
clamped to an operating table as a 
yjecting extension at the head of the 
le. It comprises a U-shaped frame of 


tubular stainless steel with a clamp at 















_. From the Croydon Eye Unit (Dr. Pierse), Surrey; A c ce 
and Moorfields Eye Hospital and the Institute of cross member. nad 
"Ophthalmology (Dr. Steele), University of London, carries the heads 
London, England. 
. Reprintrequestto Arthur D. McG. Steele, F. R.C.S., 
Moorfields Eye Hospital, City Road, London, En- 
gland ECIV 2PD 















along the U-tu 
t—a shallow cup 

























„attached to the 


























As. greater de terity T Lina s accuracy. t 
ie. can be achieved when the surgeon'sfore- . 

led arms also are supported. For surgeons 

30. who do not alreadv have this facility in 

oral. the form of an operating chair, forearm 

y rests have been. designed that clamp on to 

), the U-tube. Each rest has independent 

e. - adjustment for height and angle and pro- 

> vides firm support. 

.— Instrument tray —Most surgeons find it 

convenient to have a place near at hand to 

a keep frequently used instruments. A de- 

tachable tray designed for this purpose 

fixes to either of the side supporting. mem- . 

bers after towelling. This tray may there- 

fore be sterilized with the instruments. 































SUMMARY 


We designed and. succedéfilly, used a E 
new headrest for ophthalmic microsur- 
gery. The symmetrical instrument. ha 
U-shaped frame and is designed. to b 
clamped to an operating table as à project- 
k ing « extension. The headrest has een at= 

















> al Or cal pae aud “partic larly 
- useful for vitreous surgery with the Zeiss - 
-. Mark VI microscope; this headrest gives 
a control o over r the v vis aid 








"REMOVAL OF NONMAGNETIC 
INTRAOCULAR FOREIGN BODIES 
D. JACKSON COLEMAN, M.D. 

New York, New York 








~The two-instrument vitrectomy tech- 


niques pioneered by Machemer! have fa- 
litated the controlled extraction of non- 






foreign body can be isolated while still 
partially suspended in a vitreous scaffold, 
and the dpud jaws can be easily 
placed around the object. In this manner, 
the foreign body is firmly held and the 
ze of the extractor jaws is minimized, 
ius reducing the size of the exit incision. 
On occasion, however, a nonmagnetic 
foreign body fragment, such as glass, will 
-þe encountered lying free on the retinal 
surface. The jaws of the extractor are then 
more difficult to position and there is a 
‘risk that the jaw tips or the foreign body 
itself will be pushed against the retina 
and cause retinal damage, bleeding, or a 
tear. 

. During the surgical extraction, suction 
px “the vitrectomy instrument is some- 
times adequate to pull a small fragment 
ES S the metal lips with sufficient force 
to hold it while the fragment is lifted from 
She retina and the extractor jaws are used 
to grasp the fragment. However, leakage 
from around the opening usually does not 
allow sufficient grasping power for a larg- 
er fragment to be held against the metal 



















































the two-instrument vitrectomy 
# Aechaiaue, I have found it useful to 
remove the vitrectomy instrument from 
"he Bberoptic light pipe and insert a spe- 


From the Department of Ophthalmology, College 
f Physicians and Surgeons, Columbia University, 
New York, New York. 

ps a to. D. P Coleman, M.D., 
35 W. 165th St., 












j magnetic foreign bodies. Often the 
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mally posi sitione 
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: SUMMARY 





i icd à soft-tip suction needle during à | 
vitrectomy, procedure to lift glass foreign. = 
bodies away from the retina so they could - 
be more easily and safely grasped with 
foreign-body extraction forceps. The use 
of the instrument reduces the chance of 


“inadvertent scraping of glass fragments or 
instruments against the retina during the 


removal. 
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A MAGNET TIP FOR CONTROLLED 
REMOVAL OF MAGNETIC | 
FOREIGN BODIES 


D. JACKSON COLEMAN, M.D. 
New York, New York 


The removal of ferrous intraocular for- 
eign bodies with a suitable magnet is an. 


accepted method of. surgical extraction.!. 


To avoid prolonging surgery, the strong- 


3 tenir ans 





From the Desi ient ¢ of Ophiülialiology, College 
of Physicians and. urgeons, Columbia Universi , 
















Reprint. request to D. jackson Col mac M. D. 





ee . 






















E with distance. from the magnet coil. 





maximum power. Too sl 













-. several shapes of tips have been designed 
x o provide the best compromise between 
accessibility and power. We gener ally use 
the Bronson-Magnion pulsed magnet.” 
= The two tips supplied with the magnet 
. are shown (Fig. 1, left). 

- «In the removal of intraocular foreign 
ies, conventional surgical techniques 
EI quire a scleral incision, and usually, 

' incision of the choroid through the pars 
plana. Depending on the position of the 
"extraction site, the retina may also be 
- incised. One problem with the subse- 
. quent removal of the foreign body is that 
-the lips of the choroidal incision seldom 
- separate well and the foreign body often 
. incarcerates the choroid (and the retina, if 
= present), between the foreign body and an 
^ externally applied magnet tip, thus drag- 
: ging the tissue into the scleral wound as 
the foreign body is attracted to the mag- 
. net. This can produce tearing of the cho- 
© roid, excess vitreous loss, bleeding, and 

- other complications. 

- A fine, pointed magnet tip designed to 
be introduced directly into the eye allows 
the foreign body to stabilize on the tip of 
_ the magnet before extraction, thus permit- 
-ting a more controlled maneuvering x of the 
^ foreign body out of the eye. In a magnetic 
—— field, magnetic foreign bodies align auto- 
^ “matically along their long axes; thus it is 
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. usually possible to maneuver foreign. 


> bodies so that an edge or tip is presented 
T s the wound, thus minimizing the 


z  Avallabla from Storz Instrument Company, 5t. 





uu Louis, Missouri. 





est pulling power is desirable. The shor- f 
est magnet tip affords the greatest power ` 
as the force of the magnetic field decreas-: A 


«The magnet tips are generally ded. : 
os be as short as possible. to provide |. 
hort a length, - 
however, may limit accessibility to the — 
- foreign body in the magnetic field. Thus, — 






















Bronson-M 
the left are 
tips on the 1 ri 
bodies, as. we 





surface exp 



















with die Bronte V nim dani T his: 
disadvantage is offset. by the ability to. 
insert the longer int raocular tip closer to 
the foreign. bod = 

| compared the field streng hs of the 
two tips recommended. by Bronson with 
the intraocular tip (anda curved tip simi- 
lar to that supplied. with | the Storz-Atlas 
magnet, that is useful. for posterior orbital 
foreign bodies) (Fig. 2). E | ja 
ment are. „dearly su 




















tip. Howe: ever, 


perce 
usually remains \ w with the 





| SCLERAL | RING ; AS TEMPLATE. 
. FOR CORNEOSCLERAL GRAFT 


AND. | 
DOUGLAS H. BEERNINK, M. D. 


Davis, C alifornia 


= A scleral ring provides an easily availa- 
` * ble template, in variable sizes, to outline a 
| — large corneoscleral graft in cases of ante- 
B rior segment ectasia or staphyloma. - | 


CASE REPORT 


VÀ edi -woman sustained a ines dica 


. — "on Jan. 24, 1976. After 48 hours of topical antibiotic : 
(0. therapy in the hospital, she dev eloped a purulen 
. >, corneal ulcer that subsequently grew alpha h 
. _ lytic streptococcus, With hourly topical. and 8 
ic antibiotics, the superior cornea thinn 
thickness; 17 days after the injuty a 
.. flap procedure was. performed. One mont ite 
. -lens had opacified and the cornea began to 
forward beneath the conjunctival flap so tha 
. eyelids could not close. Vi sual acuity Gu 
ttip rection was R.E.: light perception, and I E. 
ER s 82 20/20). The left eve was normal; In the rig 
_ area of ectasia encompassed the superior 
fourths of the cornea and extended 1mm ix th 
Soo sclera. Uveal tissue adhered to the posterior surface 
e 9f the vascularized cornea. The intraocular pressu 
ue was high by palpation. Contact Bescan ultrasohe i 



































. tion in her right eye while throwing rocks ata bottle |. 

















— Fig. 1 (Waring and Beernink). Scleral ring sutured 
io donor eye forms 15-mm diameter template for 
or blade knife. : 





shy showed echoes within the anterior staphyloma, 
z a lens in normal position, an d an accoustically clear 
“vitreous. 

On Aug. 15, 1976, we performed a limbal conjunc- 
.tivàl peritomy and sutured a 23-mm single scleral 
ring to the sclera. The base of the ectatic comea 
measured 15 mm with calipers. We sutured a 15-mm 
single scleral ring to the intact donor eye in à 
. slightly eccentric position and cut a partial thickness 
gróove around its outer edge (Fig. I). After removing 
the ring, we entered the anterior chamber with a 
razor blade knife and excised the donor corneoscler- 
|. al button with corneal scissors. We sutured the same 
_. 15-mm scleral ring to the base of the host ectasia, 
< outlined the incision with a razor blade knife (Fig. 
. 9), removed the ring, entered the globe, and excised 
- the ectatic sclera and cornea. Since the ectasia was 
A. eecentric, removal of the scleral portion left a cyclo- 
 "diálysis superiorly of approximately four clock 
|... hours. After a total iridectomy, planned extracapsu- 
lar cataract extraction (the anterior lens capsule was 
 - already broken), and anterior vitrectomy with a 

vitrectomy instrument, we sutured the corneoscleral 
graft in place with interrupted 10-0 nylon and 6-0 
. mersiline sutures. 
5. Three months postoperatively, the intraocular 
Z pressure by Mackay-Marg tonometry was 18mm Hg, 
— the graft was 0.62. mm thick centrally, and the 
macula. and. optic disk. appeared normal by iridirect 
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ied us. 


the donor tissue |: 

ture it in one a 
sors to match the host « 
cornea is flat, he 
paper, plastic, we 
arm to avoid penetrat 















D (20/ 200) 3 ssec, i-a of m 
| mmHg : 


M MINIATURE. i 
f spectacles, so admirably fitted | to a E 
s of he orbitary processes, that one. 
hole | optical apparatus for the natural r 
ran expansion of the cornea spread, eut. NE 
lver wire. | T NE 


The Lancet, March 12, 1825 z E: 





MEETINGS, CON FE 


THE OCULAR micnomiorocY A 







ome Sheraton Dalla: 





- Texas, Oct. 1, immediately preceding the — 


meeting of the Academy. Dan B. Jones, 

| executive secretary, opened the proceed- 
D ings and then turned the program over to 
< moderators, Peter Liabson. for the 
rning session and Jeffrey Lanier for 
the afternoon session. | 









n infections. 
. M. P. Langford, C. J. Santen: I. C. 


Babe. and S. Baron reported an acciden- | 


tal human infection by coxsackievirus 
type A24 (CA 24) in a young technician. 
The disease ran the same course as that 
reported for. this epidemic picornavirus 
nctivitis, and CA 24 was isolated 
-= from tear. samples. Although epidemic 

picornavirus conjunctivitis and acute 

hemorrhagic conjunctivitis, both highly 






contagious eye infections, have caused 
-epidemics in many areas of the world, no 


American reports have been published. In 
© the case reported here, there was neutral- 
izing antibody activity in the tears within 

















by R. A. Eiferman and D. A. Lennette. 


> E pL 

UG. Mintsioulis, C. Dawson, and J. O. 
OQ reported | on herpes simplex virus in- 
of the eye after. infection of the 
erior. ‘cervical ganglion. Persistently 





pum vae d E 


: The 1977 meeting of F the Ocular N Micro- a 
iology and Immunology Group was held | junctis 
Hotel in Dallas, - of tk 


c xt The first several papers dealt with viral | 


dm vitro: inhibition: of daN repli- th: 
'cation by trifluorothymidine was reported ing 


a discussants pointed out that since | i 
the levels attained in vitro cannot be eye 
attained i in vivo, this drug is not clinically 






:RENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M. D. 


cted « sensory neurons: are ethe principal i 











- junctivitis was presented by D. Swansoi 
m Nod F. -Meronk. Biopsy of the lesio 
s. showed. man lymphoid follicles and a SURE 
| increase in the concentration of — 
mast cells. Treatment with cryotherapy, © E 
| E su dexamethasone, and disodium > 
cromoglycate seemed to be effective. One — 
discussant offered - substantiating evi i 
dence that. this disease had an immuno- | E 
- logic basis by noting that there were eos sins 
` ophils in a case of his and that treatment. 
ie was successful with disodium cromoglys) 
> cate alone. . Uc 
The morning session closed with thet 
1 repart of S, A. Fowler, H. I. Covington, 
RJ. V. Greiner, and M. Allansmith ona- — 
‘scanning electron 1 microscopic study of 
contact-lens-associated giant papillary. . 
- conjunctivitis. A few wearers of hard and) 
a soft contact lenses develop giant papilla: yo 
= conjunctivitis in the upper tarsal conjunc- | 
tiva. This conjunctival response does not . i: 
agents damage the cornea but takes many - a 
l and months to clear after lens removal. " 
E The afternoon program began with the 
report of M. Blumenkranz and J. P. 
a- McCulley on a heroin. addict who was — 
-<> referred for treatment of a recurrent uvei-- 
re- tis. The patient had been treated for. 
n . endophthalmitis. 2 weeks. previously, — — 
ap- Repeated vitreou spirations failed to —— 
3 | ns, but theeye Piani A 


























































1 | | blind. and painful. 
s E rcs infecti 










Gays s ia 
E vein in ee course » the dien | 


— Several discussants suggested that it was 
; important to search tor mes 2 § [ 








manngi obulinsnia E E. adds recur- 
ent infection. This patient received 
ascorbate therapy and showed increased 
z , monocy te chemotaxis. During the discus- 
/. sion it was mentioned that levamisole had 
"s E ws effective in a similar case. 


D. 







B. Jones and J. A. Smelley preside 
-of nematode keratitis. The actively 
“nematode was probably the 
ge larva of Ancyclostoma cani- 
As was anticipated in this probably 
c disease, treatment with thiaben- 
vas effective. The clinical course 
iteresting because the gyrating worm 
sappeared, leaving a focal episcleritis 
d multiple pleomorphic stromal infil- 

es that slowly cleared over an 18- 
period. Topical corticosteroid 
i apy was used to accelerate the clear- 
























inge 
Ina Lady Pe by J. H. McNatt 
PF L. A. Wilson on the anaerobic flora of 
. the normal conjunctival sac, obligate an- 
aerobes were recovered from 52% of the 
-eyes cultured. Propionibacterium acnes, c 
the most frequently encountered anaer- | N.! 







= erobic or facultative anaerobic bacteria 





| des the organism most commonly recov- 


~~ “ered. It is possible that the origin. of most 
of the bacteria i in the eye is the skin of the. 








j yelids. 





ee the Baten were treated | by: y appropria 


o, was present in 50% of the eyes. o 


D. O'Day and. JH: Elliott Tak ai 
xtic osteroid-antibiotic: regimen for the- t 
management. of keratitis caused by infec- . to be 
tion with Pseudomonas aeruginosa. Allof — 





eni based. aital 9 
i tivities sbut wontons eds w i 


ibiaties w ly us 


colymicin, or carl 


ua d this 


` were present. in 33% of the total eye wa s 
cultures, with Staphylococcus epidermi- — 





Feaster, . con 


d Fspectiuit 


E ex aching t 


val injection. .—.. 2 eh Ba | S RN 
According to R. Abal j LL ». Boyle 
S. M. Podos, -intraocula | 


Amoxicillin in human r 


orally administered la dope anaren n 
ly cannot be ma ntained. in theaqueous- 


humor at therapeutic. levels that would be 
necessary to reverse an established intra- 
ocular infection. ^. . 7 


. Dan B. Jones. continues | as s executive T" 
secretary. His. excellent. leadership was | 


affirmed and. appreciated. It was also 


agreed that an abstract of each paper TE 
published in the T. ransactions of the 
Academy of eatery and 1 Otolar- m 


yngologv. 
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Jona ATHAN Hurcnson—1828-1913 watery aces 
Can you name. the dermatologist who ius 


.. became president of the Ophthalmologic of the general knowlec n earl 
: -— Soci ety of the United Kingdom? The oph- le and X range, of invitet : COMES. 
Pe mologist : who was named president of EON UE "ns 
the 1896 International Dermatology Con- 
gress? The generalist who was elected to 
. the presidency of the Pathological Society 
~ of London? The syphilologist elevated to 
the presidency of the Royal College of 
b . Surgeons? The surgeon elected as presi- 
dent of the Neurological Society ?, and so 
forth. This is the 150th anniversary of the - 
birth of the man who filled all of these 
ve les and. ‘filled them with dignity and 
a distinction. An individual who was one of 
: the most remarkable products of Victori- . 
ciocan England | and one of the greatest physi- 
cians. of all time, Sir Jonathan Hutchin- 
son. : | 
E utchinson was . perhaps the greatest E. m 
eralist" in. ‘medicine. He was op- 
jsed to. specialization and stated!: 
< Our existi - specialists: are: chiefly. founded 
op. groupings: (1) According. to the organ Or o 
art affec ted, and mur is aeey and unnat- | om 











ogist- "He x b 
scriptions - 
and. more 
than any p 






















































| ion and Refraction of 
se, he will alwavs be 
A of Surgery, 
lin 1889. and for which 
ontributor for the 11 
ce. Of these. volumes, 
" linical descriptions, 


bids is: R 
on which the text- 
tems and evclope- 
udents to: turn to 
chinson' 5 s Archiv es of 











tie ad liad he 
he would still be 
great s of medicine. 
il rilli ant lecturer 


















tions, and who often forget they have a ` 


|. tures in subsequent issues of THE | OUR- 
NAL during this, his anniversa y year. ^ 





Es rich learning experience for all who enter 
v4 them, regardless of age 
“On ama 





or intellect: “My 
wish is that even un ducated persons 
should be enabled to grasp theg at 
ciples of Biology. i shall endeavor. | to. 





make elementary and general knowledge 


an easy acquisition to all."? In his muse- 
ums, Hutchinson instituted a policy of 
asking those who. attended to take an 
active role and to answer questions about 
what they had.seen and heard. He was 


well aware of the value of "programmed": s 


text material. | 
While Hutchinson was nota genius in 
the sense of having a super intellect, he . 
vas highly intelligent and he combined . 
intelligence with tremendous inner drive. - 
His mission in life was to. disseminate 
knowledge and dispel ignorance. His 
contributions to clinical ophthalmology 
are vast and oftentimes unappreciated. by | | 
the modern generation of ophthalmolo- 
gists who tend to be enamored by new 
techniques, new operations, new med 





past worth remembering and worth. diee. ; 


` ishing. Some of Hutchinson: S contribu- 





tions will appear as- ophthalmi 
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Beles We ur 


study. Lancet 2: 13, 1900. 
E Abraham, 
H ; 






"Tite and L 


















| INTERPROFESSIONAL 
‘EDUCATION IN | 
lcm 




























fe in M aperit on ee 3 or x mong 
and one health are p el ideo 








| puer pfe a ATE e A 
there : P UE to sia gists may learn mo 
cod s about op t àl- ^ niedicine from ¢ ot 


s e y of dics nichágy. a division d the 
o3 Amarin BP. omy: of. Ophthalmology 


proach. The ‘Continuing Education 

t h its Interprofessional 
Comm nit ttee and the Academy's 
: Poles ional Education Com- 
begun programs to teach oph- 
y to health iuda acu be- | 

















ay will include. a ura 
and exui at national meetings, 






m: B De AaRON: Jack x Di i | 
à ae i it TuS appropri- wanted a] his fons. to enl ro ollege to- 
provid , materials for ophthalmolo- ck, th , enroll 
EN o use themselves when teaching 
^ about oj phthalmology at the local level. 
_ Accordingly, a. slide-script program has | 
` -bee “produced. and is now available for 
i purchase from. the Academy. Entitled 
M troduction to Ophthalmology,” the 
x puni contains 52 slides and a suggest- 
1 With this material, , ophthalmol- | die » of 








a See ES 


























. For those: wanting a QR: Y ^ age o 
>, the script organizes the slides into — ir 

Ü-minute talk that can be presented. to | a 

es, allied health groups, or laymen. > 
s include color illustrated .. 
ie slides and script for oph- ~ inf 
ae jp din offices sand d L 












































len In 3940. he became 


of the Inst ute of Ophthalmology. In 
1944 he was appointed. director, a post he 
held until 1959. Throughout this period, 
he developed . department of academic 
re-eminence dedicated to the highest 
liber of clinical. ophthalmology. The 
jumerous — i residents were 





1 1 Tet sommes aspects of 
ophthalmolog ne seb da Paie: and 












| dressing the 
inations, me- 
med a attentive 






: Marie his interests shifted 

 gery and. particularly | 
ng 

. examiner of the American Board. of Oph- 


uw ane dim of yo 





Dr. Dunnington. able si n 
mology in many areas. Hei 


thalmology and was chairman from 1950 
to 1952. He was a member and past presi- 
dent of the American Ophthalmological A 





of op Society and the American: Academy of 
ek i 1942, cting director Í 


Ophthalmology and Otolaryngology, a. 
member of the American Board of Plastic 
Surgery, American College of Surgeons, 
and the Canadian Ophthalmological So- 
ciety. He was a member of the Editorial 
Board of the Archives of Ophthalmology 
for many years, a director of Recording 
for the Blind, ophthalmic advisor for the 
Knights Templar Eye Foundation, Inc., 
and honorary vice-president of the Na- 
tional Society for the Prevention of Blind- 
ness. He received the Howe Medal in 

1954, was an honorary member of the 


DOM Society of the > United. | 


can c of C A Ophthal His 
honoray lectures included the Schónberg —— 
and Gifford in 1950, the Jackson Memori . . 
al, 1951; Bedell, 1953; Bowman, 1955 
Proctor, 1956; and. deSchweinitz, 1957.. 

Dr. Dunnington often said. that. hi 
hobby was sitting and perhaps it was— 






during his summer holidays on N antuck-. E 
et Island. Hetraveled extensively and was = 

B 3 arca interested in current. events, He 

a = a ie) eren for Baseball, 



























A ritage of ophthalmology is inestimably 
richer for his devotion. His death is 
t ee dde Qm colleges, all of whom 


.. presence. adding » oh to » the social as- 
<- pects of those occasions. Our deepest 
pis sympathy is extended to her, to their 
. daughter, Jean Cullen, and to their grand- 
| ouis. Coffin. | 












| CHARLES ]. CAMPBELL 
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Due “Letters do the Editor must be typed 
P “double-spaned on Bie x H-inch bond paper, 


it | L/sinch margins on all four sides, and 
fedi in length k to two manuscript i pages. 





- Antiblotiós in Artificial | 
Tear Solutions: Correction 


: Editor: : 
| Frederick Theadore recently informed 


icle, "The stability of ten antibiotics in 


4 5, 1978), by a J pone 





m i ogy iw 





og throughout his career, He represented . 
e ideal of a great physician, and the 


zi me. that reference 1 is incorrect in the 


EN published, The. reference 


| ma fund im a 


Ocular Therapy, vol: 5. I Louis, C 
Mosby, 1972. 





iind L BAUM, M.I 
Boston,  Massaehus 
















fora ¢ parents E 
have useful ca 
















appear, we qus. be a | “for thi 
difficult, but important function, T : 
fail to dispel all doubts that vision will be 
possible, the parents will. be. forced to 
spend money and energy in the. futile. 
search for. successful treatment. On the 










t ‘of 


nts. made | are P 


0 ied viith these Hae 
si gnie, of a convulsive dis- 


meen The fami- 
nd to be the. same 


table of e contents: | ts: subject án c 
index, 25 tables, 83 ble 
| figures, 25 color Agus 


us of peers Ad '$ 


controversial methods and. procedures. In 


pee till the authors ; write: prr cm ; 


tered. The Dien is. e CO 


Nenie although some  omissi 


sion ae ds Bhotocosgulstian. =" pe E z 
This book reemphasizes the need. for M 
uoces m education on the part, o | 


| cu n as quce. use of abaco E 
_emulsification, intraocular lens implanta- ns 
tion, and pars plana vitrectomy. In other. . 
areas such as management of. glaucoma 


and. retinal. detachment and in oculo- we 





 aiaterial preserited t is sound and time will. 
determine the correct point of view. Simi- - 
larly, methods and innovations described T 
. in this book continue to change and al- 
* ready revisions are in order. The next 
~- edition most likely will be; as valuable a as 







ie current one. ee 
: RONALD G. cms 


5 bred |  Histoplasmosis. By T. F. 
Schlaegel, Jr. New York, Grune and 
. Stratton, Ine., 1977. Clothbound, 301 



















H 136.. black and white figures. 


s new EE “Ocular EETA 
L F. Schlaegel summarizes his own 
rience ino this field, combining 
ations with the reported data of 
other authors. As such, the book 
epresents an important summary of what 
‘a ES: currently known or surmised about this 
— baling malady, aptly referred to as the 
“presumed ocular histoplasmosis syn- 





ME “Sch laegel' s ee is basically a his- 
ine torical one. After. presenting an initial 
-~ brief chapter on systemic histoplasmosis, 
- the author traces the evolution of various 
: ophthalmologists’ findings concerning 
. the ocular syndrome, beginning with 
< Reid's early study in 1942, and progress- 
ing to the classic description of the syn- 
ae by Woods and Wahlen in 1959. 

. . Ample space is given to the animal exper- 
"iments, which have supported the hypoth- 














-esis that Histoplasma. capsulatum is the - 


[^ - causative organism, but the author is will- 
— ing to concede that the doubts retained by 


^... such workers as George Spaeth are rea- 


nodules at the sites of the | 


— pages, table of contents, index, 64 ta- 


cells can be. found. in vag regates ra 

: undus lesio: 
The authoris quick to point« ju eee 
that such findings in the r 
have e no o conncetion, wit] 





of zd Number 
as means. and j 


aan v som: > of 


im an appro ic 


tation E 
reader tc 


sonable. Indeed, on pages 36 and 37 he Ne 
outlines the evidence against H. capsula- si 
- tum as the etiologic agent. The concept th 
os, tha presumed. ocular histoplasmosis. syn- . t 










i6. does. not represent an _inflamma- 





: to ogical evidence that ‘inflam story * 








CHAPTER 7  Congenit tal g 


| CRISE: 13: Medical n management o of 
closure 










CHAPTER 14: Management after the acute tta Ko 
CHAPTER 15: The opposite eye : : 


CHAPTER. 16: Differential diagnosis of acute glau 
coma. e E | 





CHAPTER 17: Ciliary block and T ! 
glaucoma m EE 





CHAPTER 18: Uncont : led acute e angle 


CHAPTER 19: The asymptomatic narrow an igle 






































T idoturbor f isa UN anm: 
of the orbit. Computed tomography 
method. for evaluation. of orbits. 
vi ‘thickening with contrast 
was i donas in eight of 15 patients 
udotumor (53%). 

















). Similar rim thicken- 
¿o ing was seen in one postoperative patient and 
S. two cases. of recent trauma. Therefore, the sign 
(A presum ably represents inflammation. It was 
-> not seen in 47 cases of thyroid disease and 66 

" cases of neoplasm. (5 figures, 2 tables, 20 
l i ces)-- Authors abstract 












HT HALMOS. SIMULATING ORBIT AL 
'HYSEMA.. Cossrow, J. L, Curtis, 
" and Edeiken, J. (Dept. - Radiol., 
. Thomas Jefferson Univ. Hosp., Phila- 

delphia, Pa.) Am. J. Roentgenol. 129: 
_ ,128, 1977. 

| Orbital. emphysema is a well-documented 
ication of orbital trauma. Fractures of 
ioid sinus or maxillary antrum are the 


uent causes, although frontal sinus 
res have occasionally been implicated. A 
















cently encountered a patient in whom 
facial trauma had caused fracture of the 
| bone. Marked enophthalmos produced a 
iphic appearance simulating orbital 








- em nphysema. ‘This can be distinguished from - 


true orbital air by placing a cotton pledget 


m soaked with water over the globe and repeat- 
dngthe radiograph. If the radiolucent crescent. 
disappears; it is not due to intraorbital air. (1 





figure, 4. referencés)- Authors abstract 





| ABSTRACT DE PARTMEN NT. 


EDITED BY DaviD SHOCH, M. D. 


| blowout mechanism is usually responsible. 


ing herpes : zi st iafmicus. 1 
references)- - Author "abstract 















siol., "New: York - ds ; | 

e v York, N. Ys S FACE. Aauberman, H. , Yassur, H, and 
0 ^^ Sachs, U: ‘Bye. Dept., "Hadassah ‘Uniy. 
... Hosp., Jerusalem, Arve) | Br. J Oph- 
E thalmol. 61: 1400, di 








| ous poe which. ids un di "fist D. 

weeks following uneventful intracapsular cat- 
ertzian r aract extractions. The sites of appearance in 
dar techniciens a E uS as the anterior chamber of intravenously injected 
ronic intelligence type fluorescein were taken to indicate the routes 
n -air traffic control- open to and. taken by the dye for its passage 

| hier Some of the . from the posterior into the anterior chamber. 

6 Thirty eyes with peripheral and 30 eyes with 

sector colobomas. were selected for the study. 

At the time of the test 12 eyes of the former — 
group and 24 eyes of the latter showed open- o 

ings or rents iri the vitreous face (RVF) which 
: on by iis ` duh were considered to be spontaneous in origin, 
jithelium | showed ie. a not directly related to the surgery. 
a mand vac o D eT of variations in the appearance of the dye were = 
ns fibers v dint observed: (1) only along the pupillary border se 
o the po: p: : in eyes with intact vitreous face (32 eyes), (2) .— 
only at the pupillary border in the presence of... 
à RVF (10 eyes), (3) only in a RVF (24 eyes) | 
and (4) at the pupillary border and in a RVF c 
ACHMENT. Slasher, (four eyes). Me. at the pr border. ie 
ce ‘ae . occurred general y 20 to 30 seconds earlier 

i5 Ee — Bowman than in the RVF's; the latter phenomenon was. n 

usually. associated with visible accumulations. ^ 
of the dye in vitreous pockets. Variations 3 and iL 
4 are interpreted as signs of significant adhe- — - 
sions between iris and vitreous face, possibly E 
the result of forward displacement of the vitre- 
ous due to a temporary. wound leak for the 
recognition of which the postoperative obser- — . 
vations, apparently, were not close enough. Gg 
"Thus the RVF's may represent new-formed; — . 
transvitreal channels for aqueous flow from pee 
-the posterior into the anterior chamber, By D 
sealing the operative wound more tightly and 
performing. three peripheral iridectomies the 
S authors believe they have significantly - 
otoms, duced the incidence of spontaneous RV PEE 

sity fad 2 tables, 9 references) Peter - Kun. : 
























x Gray Schoo 
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| PREUBOEXFOLIATIVE DISEASE OF THE  — 
© LENS: A STUDY IN ELECTRON MICROS- 





ae has. been noted laf ter four yes 





COPY AND HISTOCHEMISTRY. Dark A. Js ] 


“Streeten, B. W., and Cort C. € 
.. (Depts. Ophthalmol. an Pathol., V. À. 


Hosp., Syracuse, N. Tk Br. J Opa q l he heale 


; mol, 61:462, 1977. 


- — Seventeen. surgical specimens of cataractous 
enses with pseudoexfoliation. (PE) were stud- 
- ied to clarify the electron. microscopic corre- 
z “late s of the clinical characteristics of PE, i.e., 
P the central. disk and the peripheral granular 
. ring on the anterior lens surface. The curled- 
^ up edges. of the two zones. prove to be true 
- -dehiscences of the superficial capsule for 
- which the term pseudoexfoliation is clearly 
inappropriate. The central disk is an even 
layer of fibrils (the characteristic ultrastructur- 
slement of PE), intermixed with ovoid 
vhich consist of uveal pigment gran- 
arious membrane-bound organelles, 
ell fragments. The peripheral ring 
mposed of fibrils and organelles. In 
T equatorial. zone, whole sheets of de- 
ig iris pigment epithelium, adherent 
capsule and the zonules, are a 
finding. The fibrils are histochemi- 
ar to but not identical with amyloid. 
authors hypothesize that the pre- 
torial- epithelial cells of the lens synthe- 
e long-chain, zonule-like proteins which are 
then :onverted by lysosomal enzymes, possi- 
: ed from damaged or dying iris pig- 
a tient epithelium, into small molecules capable 
2 of polymerizing within the capsule and in 
-relation to nearby aqueous-bathed structures. 
Their hypothesis does not preclude the forma- 








































" tion of. PE. fibrils at sites other than the lens. 


í capsule. (11 figures, 25 references)—Peter C. 
| Kronfeld | 


iO CoLomcisr SUPPRESSION OF CORNEAL 





p Bi uer; B. Z., Rothkoff, L., F riedman, 
La, and Geltman, C. (Dept. Ophthal- 
— . mol, Soroka Med. Ctr., and Faculty of 

. Health Sciences, Ben Gurion Univ. of 





the Negev, Beersheva, Israel). Pr J. 


Ophthalmol. 61:496, 1977. 


/— Two youngsters who had undergone their | 
| first extraocular muscle operations by the lim- — 






JNG AFTER STRABISMUS SURGERY. | 


|. taken asa prophylactic for familial Mediter | 
“nian fever, on discontinued, the dell 







When systémie : calsliciné administrat 





] 0 three Pa Since ¢ cells | w vith 


| nd pet et of 


often follows Eu lin 


mares 25, 
freshly di A rdi 





-bal approach uneventfully, developed after three 
reoperations several years later. (again by the ET AS 





imbal- approach) corneal dellen: 


fae weeks in case. 1 md for. three weeks i in case 2. 








< conventional therapy, persisted - dor eight E. 












E ves) Pe cokes Kronfeld 








i ri a 


ry emnt pres: 


















: | temic blood. pressure 
ibute to pour ded of 


demon 


















| pa 
pressure followin g 
` refere nees)—David 


rst line of E- s s oi 
2 figures, 6 sg 


 opsy was performed (right deltoid). Hi 


ible for hec continuing | 


At time of discharge his visual acuity was 
left. (4 figures, 5 references)—David Shoch 


| SICCA. SYNDROME IN A PATIENT WITH Í 


lic muscles. also. a. and - 
| nuscular pains spread to the | 



































f p ght miyopathic- involvemieüt of the 7 
sider peat muscles, so that a muscle bi- 





istoen-. z 


zymologic studies showed the presence of- 


generally atrophie dark fibers. Ultrastructural 


= study showed bizarrely shaped mitochondria, 
-with dense matrix and circular and. confluent ! 

cristae, which were found in fibers with plenty 
. of indifferent sarcoplasm and with anomalies 
in myofibrils. No mitochondrial inclusions 


were seen. (6 figures, 21 references)—Authors' 
abstract 


American: V Medical 
Association 








RENNE CRISIS WITH BILATERAL Ei 
. BULLOUS 


RETINAL DETACHMENT. — 
Stropes, L. L., and Luft, F. C. (Dept. 
Med., Indians Univ. School of Med, > 
Indianapolis, Ind.). J. 4.M.A. . 238: 1948, 
1977. 


À 19-year-old man develope blurred vision | 
three weeks prior to admission to. the hosp: 
At the time of admission his vision had dimin- 
ished to light perception in both eves. Exami- "ue 
nation revealed bilateral bullous detachments fj 
of the inferior retinas and papilledema. Inad- 










dition some exudates and small splinter hem- ` 


orrhages were present. His admission blood E : 
pressure was 300/170. With medical control of 


his hypertension, the vision gradually im- = 





proved and the retinal detachments. subsided, 












(20/40) in the right eve and 6/8 (: 20/25) in the 


TOXIC REACTION. TO BUSULFAN. Sid: 
. Y, Douer, D., and LPikha cL 
| Med, Bellinson | Med. C 


A as hoak had been wes ed eR 


a E for about ten years: with. busulfan because i of = 


ue ihyeloid leukemia. Some five years. 


after beginning the drug, bilateral posterior 
. subcapsular cataracts were discovered and ex- 
tracted. Some ten years after starting therapy 


the patient complained of severe pain in both - 


' eyes and dryness of the mouth. Erosions, 














rmed a complete absence of tears. In spite 
ppin : the. drug and the use of artificial 
| the vision was lost in both eves. (3 
~"yeferences) David Shoch 





a Joumal of Neurosurgery 


JEPHANTIASIS OF EY ELIDS FOLLOWING 
jPÉATED CRANIOTOMY. Amine, A. R., 
| O., Patterson, V., and Crouch, 
(Depts. Neurosurg., Nuclear 
d., Ophthalmol., Abraham Lincoln 
hool of Med. Univ. Ill, Chicago, 

g TOE: AT; 293, ds 


















ated. by E o A ~ granu- 
matous: area was found over the brain at 
a peration for cranioplasty. Iodine solution 

s ie an the 1 reac e material under 


-fere piss xa a d hee the eye- 
lids. There was no communication between 
eyelids and cerebrospinal fluid spaces. The 

> enlarged eyelids were removed by ophthalmic 
plastic surgery. (3 figures, 7 references)— 
Authors abstract 


» OCULAR BOBBING WITH SUPERIOR CERE- 


_ BELLAR ARTERY ANEURYSM. Sherman, 
‘esp -and Salmon, J. H. (Divisions of 
s uN rol. and Neurosurg., Southern Illi- 
nois Univ. School Med., Springfield, 
qm). J. Neurosurg. 47:596, 1977. 


— A teen-age girl became comatose after the 
| den onset of headache. Initial angiography 
. did not reveal the site of bleeding. The subse- 
J quent onset of ocular bobbing directed atten- 
tion to the region of the pons. Repeated 

: angiography. showed an aneurysms of he su- 
perior cerebellar artery. At surgery, the fundus 
of the aneurysm was adherent to the pons and 
there was a small hematoma within the pons. 

























“ABSTRACTS: 


= opacities and engorged blood vessels were . 
seen in the conjunctivas and Schirmer tests — 


b cular bo bing i is rare, but is most commonly. 














seen in association with destructive lesions o E 


.the pontine tegmentum, and is a useful lo- 
calizing sign. (1 figure, 8 references)—Author a 


abstract 


gery. n 
s not ra 


SEE. re eee E 1 
Engl Ja Med. 





ie y ime ophi ere Boi 
iur fundi and r no ens abnor malities, Ten months 







e vald ‘subluxation of both. lenses, the right 
- being displaced superotemporally and the left 
lens displaced inferiorly. This caused a re- 
` evaluation of his metabolic status and a diag- 
nosis. of sulfite oxidase geiene x was then 






- ation | 3 pu iniportabt. to 
Stress that i in both. the. patients TA was an 







cing a good 
_to a low sulfur amino “acid diet: d HERES 2 
- tables, 28 a Shoch 










Ca 175:341, 1977. 


a rare condition characterized by the diagnos- 
tic triad of adenoma sebaceum, mental deficien- 
cy and woken The disease is transmitted 
by a dor nant gene with. irregular pene- 

invo vement is represented by 
feu Dhoka : ia h i 
| 5096 of the. ces T 


















| ortantly | uorescein . elegi phy 
. was done on these patients and all showed a 


— . whieh then proceeded very rapidly during the 
cu venous phase probably because t ravasa- 
tion of dye through dilated, :abnormally per- 
meable blood. vessels. In. one case an eye was 





sis (Bourneville' s disease) is 


chi are. » found | in x about | 


lighting up in the early arteriovenous phase | 


nieud TEIR of pain iud the harictei: n 


istic finding of large numbers of gliocytes was - 


made. There: were many dilated blood vessels - 
5 which wot 
ture. T f gures, T references) David Shoch 





ld account for the fluorescein pic- - 


ade > SECONDARY GLAUCOMA ACCOMPANIED 


WITH PRIMARY FAMILIAL .AMYLOIDO- 
SIS. Tsukahara, S., and Matsuo, T. 
(Dept. Ophthalmol., Shinshu Univ. 
School of Med., Matsumoto, Japan). 
Ophthalmologica 175:250, 197 7. 


A group of patients having primary familial 
amyloidosis. was collected in one geographic 
area in Japan and 15 of these underwent 
ophthalmologic examination. Secondary glau- 
coma was ‘found i in four of them. In addition to 








Aue on. » the elis ae margin eae a flakey 
substance on the surface of the lens. Antiglau- 


coma surgery was performed and the speci- 


mens showed. amyloid fibrils in the iris and 
trabeculum and it is speculated that these are 
the cause of the secondary glaucoma. (11 fig- 
ures, 4 tables, 23 references)—David Shoch 
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CORNEAL ENDOTHELIUM DAMAGE WITH 


INTRAOCULAR LENSES: CONTACT AD- | 
HESION BETWEEN SURGICAL MATERI- 
ALS AND TISSUE. Kaufman, H. E., Katz, . 


J., Valenti, J., Sheets, J. W., and Gold. 
berg, E. P. (Univ. Florida, Gainesville, ES 
Fla.). Science 198: 525, 1977. E 


Intraocular lenses destróy corneal endothe- 





lial cells by contact adhesion between the 


acrylic lens and endothelial surfaces during 
cataract surgery. Glass and rubber surgical 
glove surfaces. produce similar cell dámage. 


"This phenomenon may be important in many 


surgical procedures and appears to be prevent- 
able if a hydrophilic polymer interface is in- 
terposed between contacting tissue and the 


surfaces of the materials used. (1 figure, 8 
references) Authors? abstract "E 
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e place at the New Japan Hotel, Tokyo, 
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I Congres: of Ophthalmology. Subjects to be 
d ude: retinitis pigmentosa, congenital 
righ blindness, enzyme deficiency and 
rate atrophy of the choroid, histocom- 
htigens in eye disease, new sphingolipi- 
ligosaccharidoses associated with corne- - 
y retinal disease, eye disorders and 
abnormalities, and inherited macular 
eakers include: Ronald Carr, August | 
Edward Cotlier,. Eliot Berson, Morton F. 

- Goldberg, and Irene Maumenee, For. further infor- 
-. mation regarding. attendance or presentation of free 
“papers, write Ms. Cathy Wingard, Department of > 
-. Ophthalmology, Yale University School of Medi- 
fine 93 Cedar St. e New Haven, CT 065101. 































RST PHILIPPINE INTERNATIONAL 
‘o SYMPOSIUM ON. CLINICAL | 
E OPHTHALMOLOGY 


| The First Philippine International Symposium on 
| Clinical Ophthalmology, cosponsored by the Far 
- East Graduate Course in Ophthalmology and the 
- Post-Graduate Institute of the New York Eye and 
-Ear Infirmary, will be: held in Manila, May 23-26, 
;; 1978, following the XXHI International Congress of 
mology in Kyoto, Japan. The honorary 
-of the symposium is Ramon Castroviejo. 
ith and Gerald B. Kara are the co- 
Di Smith: will deliver the First Ramon 
i “Diagnostic and Therapeutic 
in "Ophthalmic Plastic Surgery.” Registra- 
| and travel a may. be a with 
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WILLS Five. HOSPITAL. AND Th 
MEDICAL COLLEGE: FOURTH ANNUAL 


‘CONTACT LENS CONFERENCE 


The F ourth: Anal Contact Lens conference » 


sponsored by Wills Eye Hospital and Jefferson 


Medical College. will be held June 8-10, 1978, at the 
Howard Johnson’s Regency Hotel in Atlantic City, 
New Jersey. Registration fee is $175 for practicing 


and free for residents who have a letter from their 


.. department head. For further information and regis- 


write Kenneth I. Michaile, M. D., 


1930 — 
Chestnut Street, Philadelphia, PA 19103. bey i 


: ROCINIER OF UNIVERSITY | 


PROFESSORS OF OPHTHALMOLOGY, 


"The new officers elected to the Kssnabition of 
University Professors of Ophthalmology, Inc., are as 


follows: Richard O. Schultz, Medical College of. 

Wisconsin, president; David Paton, Baylor Medical - 
College, trustee; George W, Weinstein, University of . 
New. 
J members include: Philip D. Aitken, University of 
` Vermont; Budd Appleton, Uniformed: Services 1 
-versity of the Health Sciences; 
University of North Carolina at Chapel Hill; John 


Texas. Medical Center, secretary-treasurer. 


David E. Eifri 


Merritt, Howard University; Manuel N. Miranda, 
University of Puerto Rico; Joel G. Sacks, University. 
of Cincinnati; Myron Yanoff, University of Pennsyl- © 


 .vania; Thom J. Zimmerman, Louisiana State Uni- 
- versity; John L.. Kelter, ‘University of California; — 


Davis and Robert Reidy, University of New Mexico. 
The annual meeting for 1978-1979 will be held at 


E : ` Ca Bay, Port St. "uoles Florida, Jan. 25-27, 
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Sel ool, 25 Shattuck St., Boston, MA 021 15. 





Y OF CALIFORNIA, Los 
WASSERMAN PROFESSORSHIP 
TE IALMOLOGY 


T ment o of one e half million dollars from 


Me Sem. has She? the V Wasser- 
'rofessorshi | | 
ity of California, Los Angeles. 


. MARY'S HOSPITAL, MONTREAL, . 
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-offered by St. Mary's Hospital, Montreal, Canada. 
~The two-day intensive course is limited to four or 
"five ophthalmologists and includes direct assisting 
in the operating room with various intraocular lens- 

es. The course takes place the last Friday and 
' Saturday of each alternative month. For further 

: information, write the Director of Professional 
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| VISUAL FIELD CHARTS ! 


THE AMERICAN. JOURNAL OF OPH- 
J THALMOLOGY publishes original and 
^ timely contributions dealing with clinical. 
- amd basic ophthalmology. Each article 
itted is evaluated by two or more 
rees who recommend that the paper 
= be (1) accepted unchanged, (2) returned 
-.. for revision and subsequent editorial con- 
~ sideration, or (3) rejected. Acceptance is 
- conditioned by such factors as the origi- 
. mality, significance, and soundness of the 
<- contribution; the suitability of the subject 
atter for subscribers of THE JOURNAL; 
and, the care with which the manuscript 
has been prepared. 

















oo — Papers are accepted on the condition 
that they have not been published or 
accepted for publication in any other 
‘journal, whether printed in English or 
-any other language. On occasion, a paper _ 
read before a society and published in the i dn 
( PS: transactions will be considered | 
society publication does not reach ies. just bá a ; 
e an audience as the contribution _ machine-dupli ate. CO] 
s. When submitting such a paper, _ only as second cop 
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summary that describes the content of the 


paper in no more than 150 words, The 
author should state precisely. ‘what was 


accomplished, and avoid generalities. 
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Pe Pa o and. accurate 
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eign-language publications. References 


must be numbered consecutively, accord- . 
ing to their appearance in the text. Exten- | 
sive reviews of the literature are not — 
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to studies that have been accepted for 
but not yet published, — 
should indicate where they. will be pub- 


 lished. Reference to studies still in prog- 
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text without a reference number. Primary, 
not secondary, sources should be cited; 
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tion, the name of the publication should 
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of the table. Between this double rule and 
ue a similar, full-width single rule, a heading 
.. must be given for each column. Smaller 
B rules spanning. several columns can be 

used to separate main. (several-column) 
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< to be printed one-half page wide can 
cp ing lude approximately 45 typewriter 
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ae | University of Chicago Press, 1969. 








Strunk, W. Jes and White, E. B: E l 
Eléments of. Style, 2nd zd New. York 
| Macmillan Co., 1972. | 


















Council of Biology Editors, Coinmitt pu fe 










Posies 






























zs , OF OPHTHALMOLOGY 


Sim 


aS 
Shas 


a 
pi 

































Spa. 


23 


E 









m Mau$y 


BS 





BREES 
E SR 
si 







































cB e v ; i 
EM E Surgidev's Style 2-P is intended for use affer int capsular 


E cataract extraction. The loops, optical portion and haptic rim xo 
2d are manufactured of one material. PMMA —polymethyl-- 
, methacrylate. 



















































































y ]  Surgidev Corporation manufactures six styles of intraocular mses with. P; —— 
| gas (ETO) sterilized and dr packed. For convenient handling of our lenses f 
| prior to insertion, we supply the unique sterile lenstray |. ^. 

d FOR INFORMATION OR ORDERING _ 

S ee int ey oe cd io (08) 965-1085 

d . : TE CAUTION: Federal Law restrict this device to sale by or oñ the order of a physician. E T xr s : 





oa wand um, MD. ‘Larry W. Wood, | 
ia — New York, , New York N Lincoln, Nebraska 


“A Raymon Pilkerton, M. D. Robert N. Audi, Ph.D. 
ds Washington, D.C. C Lincoln, Nebraska 


‘alone A. MeCannel, M. D. Dennis D. Shepard, M.D. 
aai Minnesota "Sita Menit California 


rise of: cae sored video-tape: fferer 
Gg term. post-operative patien : didactic session, practi sion ^ 
perating microscope. Fen will receive the Shepard Intra. fs. Le 
st tion fee. E A x: 


Topics : Pe oe, 
7 0/9. The value of anti prostaglandins and nutrient irrigating 
M solutions. ` 
E qe. New surgical il instruments for new. techniques. 
11; Corneal problems with IOL and specular microscope 
~. v. studies of corneal endothelium. - 
2 12. ‘Retinal and. vitreous problems with ioLs and their. 
 .. management. | 
43. Ethical and LI aspects of intraocular lens implant. 
= tion. 


medical education, the Scientific Sessions Committee of the TE 


g medical education offering meets the criteria for no less than 18% hours of 
| Teco on Awara of the American Medien Association, provided it is used aad: comp, 


RESIDENTS m o 





A STERILE GEL OF METHYLCELLULOSE 4000 cps 
Preservatives: Methylparaben and Propylparaben 


Apply small amount of Gel to ir 
Available in y& ounce ophthal 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street » Quincy, Mass. 02169 
Area Code 617 + 479-2680 





picta is limited. 


- Diana C C. Walig, 1300 N. i Vermont Avenue, Suite 906 
erephone eem: 663-9221. 


| 11000 pages s (text) 
ore han 340 figures on RU dió ae oe 
More han. 390 mostly carefully. colorated p ipi lates = (rom the 
gine erman 1977 edition!) — 


00 the complete set. (Later i 1500. —E oM) ue F 
| ingle volu es e 400,- vol. 288 eac vo 600, DM TE 












June 3- | Aug. 56 | Nov. 4-5 Dec. 2-3 
ay BINKHORST PRINCIPLE LENSES 
| topics —  — 
| “| Observation Live Surgery. 

Video Observation of All Techniques. 

re- and Post-Operative: Care. 

Complications ^^. | 
| jL Power. Calculations. 
"m Practice | Session - “Animal and Cadaver Eyes 
à; | Retinal and Corneal Care 

es with. intraocular Lenses 

ad 40 -Page : Manual” 
-| FACULTY - 

- | ‘John J. Alpar, M.D. | Kenneth 4. Hoffer, M.D. 
<o 1 ‘Ralph D. Anderson, M. D. Richard L. Holmes, M.D. 

PR P Beale, M.D. < John A. Householder, M.D. 

;Claym AD.  *Norman S. Jaffe, M.D. 

H -.. Otto H. Jungschaffer, M.D. 
ao id E D. *Marvin L. Kwitko, M.D. 
D "Robert C. DNE. M. D. Jeremy E. Levenson, M.D. 
" [Richard Elander, M.D. “Malcolm A. McCannel, M.D. 
. | *Miles A.Galin, MD. . *Mary C. Michelis, M.D. 
.-]. Jotin E. Gilmore, MD. — "Donald L. Praeger M.D. 
Fo Robert Hare, MD. X . Dennis D. Shepard, M.D. 
| *David A.Hiles, M.D. ‘Bradley R. Straatsma, M.D. 
“Henry: Hirschman, M.D. Murry K. Weber, M.D. 


Cub "Guest Lecturers 

























FACU UY 
















: Please Detach Here. 


SHE RO (im KU veter ais quami. wi wit unum. mier si tie n um rne im m i t ak i —ÀÀÁÀ—M ÀáÀ — » 


| FEE SCHEDULE - | Poss 2 
Fee:$600 ^ Residents and military: $300 Lunch and. amenities i s included a 


Approved for 16 units continuing medical € education 
credit - CMA and AMA, Catagory t "s 






E Check one D June34 Aug. 5-6 O Oct. T8 an | Nov. 45 | did 
















CHARLIE R RUGGLES poney / DEPARTMENT - 
SR | CAL CENTER — 


1225 48th Street, Santa Monica s Catena (qa) 451-1511, Ext. 2148 — 











see ane MÀ en MÀ MÀ a i ~ 













All functions in one probe for. one n-99 
í ision, one-handed | operation. 


B Suígeon directly. controls all functions 5 
zie through use of foot. pedal; fingertip by- 
-" pass vacuum ‘port ring on handpiece 
.. enables surgeon to. regulate fi rate of as- 
. piration without an assistant. | 


I Fiber optic system attachés to. > oper 9 y 


a. 


ing tip for. direct illumination. 


B Modular construction of handpiece Iji 
-~ facilitates cleaning, care and mainte- 
nance bus even in the ©. R. | 


456 Parkway, Lawrence Park Industrial Park, Broomall 
Philadelphia - New York - Los Angeles + Chicago - 
All products repaired and serviced in Broomall. 


The Suction Infusion 7 Tissue Extractor speaks for itself, 


ee Rapid. fresh-fi luid fetiux d dh cutting 
" port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- . 
nous tissue and washing retinal surface. 


er Battery- -powered console insures 
a against electrical hazard. | 


Safety switch provided for instant curly 
off of all operating functions. 


ER Specialized electroplating and lapping ij 


techniques create the most effective 
cutting mechanism available for intra- 
ocular microsurgery. 


L Penna. T9008- {2153534350 
Houston * Atlanta + Cleveland 
L Perna. 


„with the future in sight _ 





^ An iüproved objective slit-lamp fiuorophetomete? using tungste hal 
and synchronous detection. A. Trevor- Smith, D.P. Jones, D 


| A cannulated probe for torn inferior canaliculus repair. Peter 


: E Rapid deterioration of visual fields during bromocriptine-induced preg ancy inap 
a pioitay adenoma. J. T.W. Van Dalen and E.L. Greve. DE ee he es 


: ptions tothe United States canbe rare from the BRITI S 
| nweaith Avenue, Boston, Mass. 02134. Subscriptions f 
red from the Subscription Manager, BRITISH MEDIC? J | 
k Square, London, WCIH 9JR, Engan or through any ge 'subsc 





PPÉR LID FORNIX TO BE VIEWED 


CUSHION COATED 
v ATRAUMATIC 
"s SPRING CLIP 


: : 
e HAND. MAGNIFIER + HAND FLASHLIGHT A 
i ry BUT LAMP MICROSCOPE. : 

d. INDIRECT. OPHTHALMOSCOPE 


“The Ocucept™ oa 
instrument jermi 


E The Orusept" is simple jet dilvaccepted by 
So childreh. Use with lit-lamp pe for photography a 
pper fornix. The Ocucent™ cope provides an = 


559. Mir NSW 3 7 st 
U.S. representative: Mur ied. i 
. Huntington, Long islan d. N 
516 423 1234. LARA 





NINTH H JULES STEIN LECTURE 


n C Bird, M. D., FRC. S 
August F. Deutman, M.D. 
oou V. Terry Ernest, M.D. 
a: TA Donald Gass, M.D. 


- PREREGIST RATION. ESSENTIAL—ENRO 
| Practitioners - - $225. 00; UCLA Departmen 


` Make checks payable to: Jules Stein I Eye 
_ Forward fo: Mrs. lud Hend EAD 


E conjunction with UCLA Exterision; Doi ment of ced T 
x readied for 16 hours of Category 1 credit toward the California Medica 
ducation. and the American Medical Association PORRO s Recogni 


tier nt sat atisfaction? 


4 Li I's iust one of 
the specialties we 
offer exclusively 
to ophthalmology. — 


JU EVAR Re Se ESTER : BD i | : : 
New York. Stan cab load (Bom HAR. «05b E : | = "NO. 5, May, 1965. 









e Las ad Hilton. Hotel- in. ‘Las ege AE 
ulating symposia were presented. dutinge soe 

S presentations by pone: Md DOR ME 
he world. 


| he complete manuscript of this xr 
great ane copies. ar availe ABR ob 
bers for s 50 in a a set of 4 ‘sixty minute AU NN 


























e contact the Ainetioan| Intra-Ocular 
x aiao, Santa ! Monica, California. 90404.. 








RADUATE IN INSTITUTE - 
OR res INFIRMARY - 


| CERS ak : Sein M.D. 
JAMES d: EA 






. $650.00. 


pr ur Bl. John’ s Mercy Medica | Cent 
r Develop the basic skills neces 
. -extractions with Ultrason: 
|... Length Measurements for 
s: Jack Hartstein, M.D., and R 
xL ov April 8 and 9,1978 — 
p Breckenridge Inn _ 
_ $650. 00 | 


«s New York Eye didi pa Infirm n 
ped Develop the basic skills nece 
|.  . extraction and VIBSCIORY. wi 
5 a Td 2 tation. — | 
< | Cour e Di ector: = Gerald Kara, M.D. 
]-Datest 50 07 —- March 3 and 4, 1978 — 
l Accommodations: : Contact New York Bye & er Ear i 
m o» ! . — Stark, (212) 673-3480 . i 
Course 1 Fee: | $650. 00 


Hyatt Regency Hotel i UN 


Ultrascan technique ndm | 
Scale. Axial Length measu: 
Video taping and Photo 
teaching sessions. ^ : 
Steve Charles, M D. 

Dates: ^ i April. land 2, 1978 * 

/ ccommodations: ` 3 . Hyatt Regency Hotel. | 

Course. Fee: — — Practitioners $150.00 
= LO Ses Residents $50. 00 


S 500) 63 631- 1182 ) 




















Robe TER PhD. 
dm Robe W Knighton, Ph. D 
Bes VA. McCrary, ill, M.D. 


.oobents, 
drivers. 


R Appreciated 2 conta 
erisim 




















e emphasizes pra tical clinical app | | 
visual evoked esponse, the | 











ive "the o ‘opportu ty to practice. doe 
| recording and measuring techniques. Approved Ü 
. for14 Category 1 credithours. 


Lie Tuition: $250.00 À Enroliment limited. 
S si nt 


bbb Sponsored by. 

be | 

AME ie i| © Departments of Neuit tology and Ophthalmology 
Baylor College of Medicine | 


" Houston, Texas | 







dte kept. 
Hight ans 































4i (gray: green T 

108 dark Li 
For further information contact: > 
Robert P. Borda, Ph. DNE 
Visual. Electrodiagnostic Laboratory 
Neurophysiology Service | 
The Methodist Hospital 

: Texas Medical Center 

- Houston, Texas 77030 

. (713) 790-3105 - 


NE ane ite ham a oe ON RAD 












F or the D Discriminating 
Eye Pk ysician — | 













Depend. on de Services of a 
Guild C Pea | 






Uu wk al i Honea ARN 
o Atl tlantic icCiy, New Jersey, June 8-10, 1978 


ik Faculty for the course o will include: 
; "Heribérto Buch, M. D DNE Edward. Jennings, M. D. 
-L Dèan Clements. . : Harel] MD 
; Gerald Feldman, PhD. s 
Antonio Gasset, M.D. 
= “Elis Gruber, M.D- 
~G. Peter ‘Halberg, M.D. 
Turgut Hamdi M.D. — 
dack Háagstein, MD. 
-J Peul Honan, M.D. dË iam 
C. William Hoodtet; C. Lu. j r erry Züsio y 
l _ Kennett. Michal, M. D. Program Ch ii 



































Agente Office 
Allied. Arts. Buildings 


REGISTE 





Activities. Fees Indádé ails st 
ose Party, Dinner Dar 






> po Nor PRESCRIB 


(B ASIC SCIENCE COURSE IN € OPHTHALMOLOGY 
AT STANFORD — 


. July 5 as September 8, 8, 1978. 


Medi in con junc onw wit the Northern Califor Daveti 
ME 0 pan Francisco 


Univer ity of Ca fornia, Da Davis 
i Stanford University - 


oh: include Anil Fiectrón Microscopy, Microbiology T i i ' 
: iology, Biochemistry, Embryology. and Genetics, Motility, Phan 
. Neuro-ophthalmology. Optics and Theory of Refraction. — 


nstructors include Doctors C. Beard, P. Boeder, B. Ci iA 

R. Green, M. Hall, J. ‘Hetherington, Jr., A. anok t i 

ichardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sees 
others. on the faculty of 60. 


: T uition is 5 $775. 00. For further information and application forms, pleas 
lus AMD D; Division of Ophthalmology, A A-227, Stanford Medical Gente Stan 


r. — Wien children are 
tiaan to the Four Dot Test: 


; na is similar to the Four Dot Test, 

»pt that three characters. (green elephant, red 
og vhite ball) replace the four dots. Characters - 
. are easily identified by very young patients. Red 

e e maa are furnished. At SP: 





| Others e re 


175 dS TOEREN 


T $5 ud d of Hee E Soa cal dos 


er, M.D , Program. Director - QC od 
Ivan Nealon Ophthalmol sical Associat 


F Telephone d 













mM _Post t Graduate Insti i iol 


+++ 











(OW e dnes sd ay and Thurs toe April 









du CONTROL JNDERSTAN 
a ERROR | 


FACULTY 






) D. -ROBERT PR STO! 
| CRAIGIWIG 1 1 ROBERTR 
| RONALD JACOBS, M.D, KENNETH SWAN 

i LAURIE WASSERBU RG 


















++ o 





he W rlisliopá a are deoa for Ophthélini s 
s well as Opthalmologists. with limited e: p 
L -€ CME Credit in Category 1. a 


3 or ‘program and further information, please write: 


. Jane Stark, Registrar | 
. Post- Graduate Institute — 
- New York Eye and Ear Infi irmary 
.310 East Fourteenth St eet P 
.- New York, New York 10003 
m Tel. (212) 673; 3480 













TURE. Polyfilament but oétihér braided: nor esii ‘New abede 
nstruction with several strands. enclosed i ina perfectly smooth cover ` 
the same material, gives great pliability and : ‘superior: strength. Strong, a 
handles as silk. No stitch irritation, no iiid of tissue into suture. Sizes 
10-0 te 8. | "P 

















OCLAVABLE CONTAINERS v with b bal ls of suture suitable for repeated 
m for those who thread needles. Sizes 6-0 to size 8. 


TERILE PACKAC waged- n needles. Side-cutting spatulated, 
/e rse 6 cutting and taper point needi es. Sizes 10-0 to size 0. | 


E cn MICRO )-SPATULA needles for cataract, keratoplasty à and d intradcular lens 

| | suturin Needle wire size 0.14 mm, length 5mm, Code No. 2SC-100 with 
a” of 10-0 Black k Supramid uture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 290-90 

4 2^ of Black Supramid Extra suture 9-0 and 8-0 respectively. : 













ILUNT NT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31 cm 
vinti m re or Tox cm of 10-0 ) Jackson Platinum-10% | iridium Wire. Code No. Bi-90 














ATM Vt IRIDIUM WIRE, 5 inches on SC nepale for securing Medallion intra: 


iue YASARGIL NEEDLES.—Topar poi, ha and A circle, wire sizes 0. 07, 0. 1 and 0. 14 mm fot a 
To paraa and m a 










GUIBOR-SMITH $ iE P Frontals. Fixation (4-0 Süprámid. Extra, double-armed with n curved, ie 
reverse cutting needi ») S-1-40 for adults, 2G8-2-40 for Pediatric work. ure 








von NOORDEN SUTURE Eos posterior fixation of extraocu lar muscles, y. orele ii needie, 5 5 mm i 
ith 12” of -0 Supramid Extra suture, Double armed. Code No. 2vN-50. 








Hatha d by Edward A. Dunlap, M.D. and SUPRAMID® CAPS for method d 5 


cm Knapp, N M D Both usi d for prevention of adhesions i in eye muscle surgery. 






NEW: BEEKHUIS SUPRAMID MEI r 'OPLASTY AUGMENTATION IMPLANT. bre-ralied, sterile. > ike 2 
sizes: small, medium, large. SUPRAMID® SURGICAL MESH—FOR AUGMENTATION RHINOPLASTY. - 
Reference: Paokhuls, € & Jan, bil p. : Saddle Nose p Derm: The Htec Vol. LXXXIX, pp. 2-42, = 





January 1974. 


SUPRAMID® FOIL for p r plastic and reconstructive surgery; ori ital floor repair, etc. 





- Smooth S Surtace Foil: 1 8 x 20c om, n. thicknesses i from 0. 05 mm to 2. 0 mm, nonsterile. 


: Orenge-Peet Surface Foil: 0. 4 mm thick, LI x Sc cm, sterile. Method by Pierre Guibor M. o. 


oe oeo S Rope oN REQUEST 
Sole e importer tor USA, Canada, t Mexico | 


d JACKSON, INC. ia des = t. s 








_ 4815 Rugby Ave., Washington ss EM | 
] x * U.S. and Canadian. Trade Marks Regi o 


E (60 Eastern Ave. Bampton, ontario, Canada y^ 





June 15, 16 M 1978 


Golden n Gateway Holiday Inn (Free Parking) 
San Francisco | 2 


: Catoract surger 
7: emulsificati 
m Diagnosis and 
Sone | ne 


ey eine 


poe ey A M ^D. Chairman | | 


E "— Ee ^ E 


(As you wish iton your badge 









2 Social mer Number or r Taxpayer! s Identifica- 
. tion Momin DUNS 


. Tax: tnforniation: Location - ma ME 9 
. Accounts Receivable: eaa hel Doctor's [3 views 
on collecting current and de ee bills Is v 
. Notes, loans, mortgages, í e due 


. Notifying patients: 

tor, location of ap 

. Notification: ‘Hospi (AGM nist f 
—  Rumbers:. colleagues, phe je. numi 
ett., phone numbers TN 

i Veterans. Administration Branch of Sen Servi 


. Blue Cross, ete.: Policy numbers o 
Blue Shield. and other H j 
.: Narcotics: Location of drugs, ta X 


1. Equipment (major): 
2. The Doctor: / 


. Birth and. Marr ge | 
: Citizenship; Papo Md i ep) ‘Location 





“Notes. ` mortgages, 
cedi checking ac- 











































Location: of items. a 








‘of discharge, Service number 
cation. of discharge. pap 


discussion) 


ledger, narcotics orde 
































this. 


~~ for twenty-five years. It should be kept i 


e this can be a very helpful: wa no 
. the Doctor's death with. possibl 

on one e ing their continued care. It is si 
Service be retained for at least a. mon 


ate- - the office door “Call — 

0 . mumber)" will relieve you of ‘the Pe hae 
ca | With most of the patients. and the =e wee E. 
ho E can take care of the ‘matter. AE ul MU 


cu SAEC the. physicians. secretary. i de 
- she might perfor 
-. - usual office hou 


u ER libe take- care of all-of this in connec fon w 
x o andal records. E us 





of. itor o sr minat, you may 
- become involved ith the jolene: | 


l Probate of the Witt: Your store will do 








m “Disposition Narcotics: dur. amples. and 


medications. You should contact your Regional Office 
- of the Bureau of Narcotics and Dangerous Drugs, 


U.S. Department of Justice, requesting disposition 


. forms which must be: completed and returned. 


Hi. Patient Records: 
A. These are “important and vtohfidedtia 

records which should. be. carefully. preserved. Ap- : 

parently there is no set limit d time. Apecifiet " Ax 

law. E ecd 





„B. The contents of Such. records should i» 


ee. Pe 


| C. All patients medical. "deconds shout be EN NO 
kept for a minimum of ten. years. Records of pa- ..— ES 
tients who were minors when treated should be | p 
preserved until two years after the patient reaches ee 
_ twenty-one, When possible, records should. be kepto A 





that requirements. for the fetention- of medical: 
records may vary from state to state; Accordingly. DU 
before any medical records are destroyed or dis o 
posed of, local: requirements should: be verified = 
with either the attorney for the. estate or the local. — 
medical society. Financial records should be. kept | 
for five years, which is the statute, of limitations NP I 

| on. such information. - : P POM 





(Mw ‘Telephone: if there is an answering. service, s 







sugges: o ] 
is "anew that this d " 








V. Notifying patients: Perhap 4 





contact | 





urden of. 

















| ela se tempe ue por 
this service by b ent de 

she also: coul 
future: appointments during this 





VE Taxes: The: -accounta nt 











Vil. Set advertising mat it may uke a 
year for knowledge of the Doctor's. death to reach 


all the mailing lists; there is no central clearing e 


office. You may perhaps. choose to let it run out in 
this fashion, or you may write “Deceased return to. 
sender" on. Mg piee and mail it back. While the 

er course mig ght mui bid initial ly, it. wili 









] the question 

| located, and a angem : 
| ference. Prompt. notification i 

[| portant. — MEME 





gt UN. tünsidiiation of l Sale. of Practice: 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
. lose value. It can be advertised in the State Medical 
“Journal” on the “Journar” of the American Medi- 
issocia ion. ; 
















ised. It is hoped that the doctor n made 
is views on this Subject. | 


LÀ emporary coverage of patients: 
Some arrangement with a colleague should 
a immediately as regards patients in the 


B While: Rot inii: it would - be a Te 


M Insurance: | 
A. Malpractice tnsurante: E refund on une. 


POE consult the local agent. 


B Liability: and other | decane Certain — 


| "> paliek i issued with reference to the practice might 
“have provisions for refund of unused premiums. 


Consult the issuing. company or your insurance | 


agent. | 


an Health and “Hospital aie The sur- 


who had hospital or. other 
pn ior untess. you 


xnl. Narn s Mdmisistration: if the Doctor was 


- indicated. information and apply for deserved benefits. 
| . Help ‘with this can. be had through the Veteran's 
|. Service Officer of he Doctor's county or district, or 
oj the: Veterans: Administration i ees Office. 








NTED W 









- permanently. It is possible that Pensions or other: 
forms of remuneration may be provided i in the future. - 


Security Office. ‘serving your area to find out what. 
| benefits are avaiiabi you. Be 
Number. 


ti a detailed con- E 


2: ee —- is im- . club, i 


m l te 


. possible to obta 


Real Estate: Except. for practice- ‘connected Er 
ate, a hasty. ‘decision onsale or retention is . 


E" be able to suggest : a PA to other icd 


a premiums may be possible. Find the policy © 


a group or family plan may P ts 
ut it should be transferred - 


EP Veteran, notify the Veterans Administration with the 


Tms mocnune WAS "PREPARED BY THE NORTH. ps ANA 
. MEDICINE AND THE CLEVELAND. (OHIO) ACADEMY OF MEDICINE. 


in this connection, save. the Dóctor s discharge papers E | 


XIV. Social. Security: Nearly all physicians are 
now covered by the Social Security Act. Visit the Social . 


) you. Be. certain to have the — 
or. Ta Nar Identification - 











































in if da "Doctor's name, 
stance. ws an automobile 


tained. 


the NC equipm 
through 


needs. This m y 
ties. pé se gest 


may prov t oc 
ng this responsibility bub also , A 





i 36 wA ign NTERNAL ` 





! SEMINAR e T CONCEPTS 


* 


= silos a Medica 


a | less i re 
. ERGER: 










. CLASSIFIED ADVERTISEMENTS 
MEETINGS 

SERVICES 

SUPPLIES 


. INSTRUMENTS 
- PEOPLE 
PRACTICE 


3x or 
more 
$10.00 
85 


1x 


$12.00 
1.00 


Rates 
30 words or less 
_., each additional word 


Count words, including abbreviations. ini- 
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| American Journal of Ophthalmology 
| 233 East Ontario Street, Suite 1401 

- Chicago, Illinois 60611 


- CLASSIFIED ADVERTISEMENTS 


Solo practice locations available in Southern California, 
. Newport Beach, Glendale, Fullerton, Lancaster. Contact 
80x 079 AJO 


Third Ophthalmologist wanted to join busy university af- 
. filiated ophthalmologists near Ann Arbor Michigan. Sub- 
specialty interest desirable. Huron Ophthalmology PC 103 


-Arnet Street Ypsilanti, Michigan 48197 


Opt halmologist: Boston trained vitreoretinal surgeon. Pre- 
-. gently full time in residency training program. Seeks retina 





prastice in association, group, solo or academic. Box 080 | 


Cleveland, Ohio: Ophthalmologist 32, married, seeking 
"part-time position in a hospital or private practice. Com- 
pleted residency June 1976. Box 082 AJO | 
Ophthalmologist: 32, excellent university residency, comea 
and external disease fellowship, military complete. Seeks 


solo, association or partnership for June 1978. Prefer East 


.. or West Coast —all areas considered. Box 084 AJO 


‘Ophthalmologist needed for mountain resort town. For 
“further information write: Barton Memorial Hospital, P.O. 
. Box 9578, South Lake Tahoe, CA 95731 
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Ophthalmologist needed in our area. New Office adjoining 
mine. | am slowing down. Instant practice and plenty of 
surgery. M.D. Bentley, M.D., PC; 502 Cobb Street, Cadil- 
lac, Mi 49601 


Ophthalmologist: 30, married, finishing university residency - 
June 30, 1978. Desires solo, partnership, or multispecialty 
group in Los Angeles, San Diego area. Box 086 AJO 


Wanted: Top quality, motivated ophthalmologist to join ex- 
tremely busy, wide spectrum solo ophthalmology practice. 
Income potential unlimited. Very rural but civilized. North- 
Central community. Box 087 AJO i 


Ophthalmologist: 29 university trained. Available Jul 1978. 
jus solo, partnership or group association. Reply Box 088. 


Ophthalmologist: university trained, retina-vitreous fellow- . 
ship, military complete, AOA, enjoys ge neral ophthalmology: — 
seeks practice opportunity summer 978. Box 089 Aj Us s 


Ophthalmologist: 29. married, university trained, complet- — 
ing residency June 1978. Seeking partnership or group asso- 
ciation in East. Box 090AJ0 — m 


Pediatric Ophthalmologist: seeking relocation either coast. = 
a ee solo, partnership or academic position. Box 


Ophthaimologist: university trained, Board certified, experi- 

enced, seeks purchase of active practice in or near metropoli- 
tan area, will consider partnership or group, East preferred. 
Box 092 AJO | | EMT. 
For Sale: Bausch and Lomb slit lamp, catalogue #71-61-40, 
and table; good condition, reasonable offers considered. 
aie Dr. Alan Mirrielees, Rt. 2, Box 471, Somerset, KY — 


For Sale: Topcon projection perimeter SBP-11. Including 
motorized instrument table color filter caps, and about 250. 
chart papers. Perfect condition. $3500 (negotiable). Phone 
(208)232-5271. ^ ^ | | a a 





| UCLA SCHOOL 
| The Department of Ophthalmology, UCLA | -. 
School of Medicine seeks a Chairman of- 
| the Department of Ophthalmology at Kern 
Medical Center, its affiliated residency |. 
| program in Bakersfield, California. This is | 
a half-time position, allowing ample time | - 
eligibility mandatory. Salary. and {ringe | 
| benefits competitive; full medical liability 
coverage for hospital. work. Special i^iter-, 
est in ophthalmic plastics, corneal surgery | _ 
or external ocular disease especially wel- | - 
come. interested candidates should direct 
inquires or submit curriculum vitae to. 
| Donald F. Brayton, M.D., Medical Director 
Kern Medical Center, 1830 Flower Street 
Bakersfield, California, 93305, telepho 
(805) 322-3313; or to Bradley R. Straat 
M.D., Chairman, Department of Oph 
mology, UCLA School of Medicine, L 
Angeles, California 90024, telephone (213) 
.| 825-5051. i 
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Chloroptic Streptococcus 
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gens on the run...and many clinical record of safety. Millio 
others, too. of bottles and tubes have be 


Chloroptic exerts potent anti- used over the last decade with 1 


infective action against a broad spectrum reports of serious side effects. Plu 
of chloramphenicol-susceptible microbes. Chloroptic has a lower incidence of sensi 
The broadest available from a topical ocular zation (less than 1%) than either gentamic 
antimicrobial. or neomycin?” 

Chloroptic takes rapid action, too. Add stability to the benefit li: 
Usually improvement can be seen within Chloroptic remains stable at room tempe 
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and Miller, R. N., 77: TIO. - 
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Es ruler, by Waring, G. O. Reply by Kimura, Sls 


' Socket reconstruction; by Callahan; A., 75: 738 - 
Soft Tier evaluation ‘study, by Keates, R. H., Dabezies, ' 
" jr» Honan, 'P, R.,.and Reinecke, R. D., 76: 


ooo aid device "for bilateral aphakic patients, by. 


- Hodes, B. L., 81:244, . 
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. Lebensohn, JE E., 

Spelling: of ophth almalogy bya by. nonophthalmic physicians, 
by Hagen J. C., III, 

. Spheróid: degeneration, by. ad I oe by Fraun- 
felder, F. T.; and Hanna, C., 75:900 i 
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D ^ Ao rs 


oo ' 
he H 
` 
T 
. 4 = 





CORRESPONDENCE (Continued) 
‘Suture identification in cataract surgery, by Pohjanpelti:. 
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Sutüreless Fasanella-Servat blephatoptosis. correction, bv ol 


Lauring; L., 80:778 .. 
Systemic radiation, during the radioactive phosphorus 
. uptake test, by, Gaasterland,.D. E d. 
A technique to preplace sutures, by Ez nést, J.T., 82: 655° 
Temporary tarsorrhaphy, by Kirkham, T. H., 83:137. 
Terminology, by..Ganias;.F., 75:736 " 
Tinig foes sort fluorescein angiography, by Schermer, ' 
Tonography. by Glaser, J. G.; and Andezson, D. R. , 16: 313. 
Tonornetry, by Reese, W: S., 77:418. ` 
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‘Waltman, S.R., 
Toxicity of intravitreal amphotericin B, by Alexrod; A. i 5. 
. and Peyman, G. A., 77:418 
Uo radiofrequency diathermy, by Machemer, R, 
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Van Dongen's “Old Clown" and. his ophthalmic, prob- , 
. lems, by Manor, R. S.; 80:962 
Van, Dongen’ s “Old Clown," by Bullock, J. D., 81: :367 
A variant of: Neimann-Pick disease, by Weiter; J. J.; and 
Kolodyn, E. `H., 82:946 
Vidarabine therapy of complicated herpes simplex kerati- 
tis: Corréction, by O'Day, D..M;, Poirier, R., Jones,: 
.  D. B., and Elliott, J. H., "3:980 
' Vitreous’ loss after: intraocular lens implantation, . by x 
Joseph, N. H. Reply by Bourne, W. M., and Kaufman, . 
l "H. E:, 82:150 . 
White-translucent Burian-Allen contact lens electrode for 
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‘Xenon arc and árgon laser phótoéoagulation, by Khuri,C 


CORTICOSTEROID, associated cataract, reversibility, 1 ne: aU 


phrotic syndrome, children, 84:75 ; 
experimental bacterial endophthalmitis, 80: 513 - 
filtering blebs, cataract extraction, 77:442 ` 
fluorinated, toxicity, infants, 84:247 >»  : 
glaucoma, 78: 505 : 
. inadvertent injection, choroidal vasculature, si 835- 
induced.uveitis, 77:433 : : 
FTA-ABS, test, 82:259 Ea i 
injection, periocular, bulbar perforation, TT: 498: 
EN motility limitation; 78:996 : 
intraocular pressure, in vitro potency, 79; 1012. 
: increased, 82:492 
- none, anti-inflammatory agents, T8:756- 
optic neuritis, response, c romophobe adenoma, 78: 488 . 
pigmentary glaucoma, Drum open-angle glaucoma, ré- i 
-sponse, 80:478: ; 
postoperative inflammation, cataract extraction, 82; 93a. 7 
primary open-angle glaucoma, ocular, corticosteroid sen-. 
sitivity, in vitro, correlation jooponse, T9 79:92 
repository, intraocular pressure, 82: 
periocular, orbital rim fat atrophy, 82: 998°" 
sensitivity, glaucoma, primary open-angle, 84: 715 l 
systemic, corneal graft rejection, 75:486. 
sensitivity, primary open-angle glaucoma, 83: 167 .. i 
therapy, sympathetic. uveitis, 78:9 
topici: P préssure, response, thyroid function, 
- Cortisol, plasma, súppression, glinom 75:73: 
, suppression test, dede open-angl 
- Cosmetics; blepharop ast d curd 
microorganisms, eye e ects, 75:1004 
Crude membrane extracts, obleni tissue: saliu ' 
cells; cutanedus~ delayed hypeisensitivig responses, 
standard recall. antigens, 78:4 
` 'Cryoextraction, microtip, bond strength, 76: 158 
` round pupil, cataract; iris retractor forceps, 79:694 - 
7 _secondaty~intracapsular, immediate posterior pale ře- 
i moval, 76:523 , 
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endothelial cell, ‘survival, 81:685 
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icayoursbe: retinal, orbital tumor management, 80:88 ' 
Cryosurgery, probing, c tears, 78:411.. 
trichiasis, 82:117 " 
M eee automatic tiek 83: 125 i 
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~ éxperimenta) inhibition, ponendam :e inflammatory 
response, 82:3 
- lattice degeneration, 84:514 ` ; 
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. /' mechanisms, 81:833 `` 
phthiriasis palpebrarum, 83:906 .. 
postcataract blebs, 76:217 
uveoretinitis; peripheral, 15:685- | 
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alies 
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hypensitivity responses, standard recall antigens, crude 
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. method, tissue, toxicity, ocular plastic material, 79:665 
tissue, cell'type change, human choroidal malignant mel- 
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Cup/disk.ratio, HLA-B7, HLA-BI? antigens, glaucoma, 
prt intraocular pressure; ^83; 347 
‘Cupping,- glaucomatous optic disk. ulinsor 
. Curvature, corneál, applanatión tonometry, 
- Curved: irrigating-aspirating: needle, 77:114 
. Cutaneous' .blastomycosis, delayed. hypérsensitivi 
' sponses, standard recall antigens, crude membrane 
* extracts, retinoblastonia tisstie: culture cells, 78:40 
", North American; black dot sign, 78:145 
< Cuterebra Jarva, ophthalmomyiasis; eyelid, 78:1024 
‘Cyclic segmental sphincter Spasms, Spontaneous, Adie's 
tonic pupil, 82:636 ^^ ~ . 
* Cyclitis, chronié, complications, 82: 277 
. sarcoid granulomatous, 81:82 
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` retinal photography, 76:1008 
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Cycloversion,:” compensatory, penduluni-liké eye move- ' 
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. Cyroprobe, retinal detachméiit: ¢ Cy dloeryotherapy, 83: 123 
^ CYST, congenital ocular, 76:269." , 
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< me inclusion, iris, postkeratoplasty, 77: 87 
opathic, iris ‘stroma, 76:64. 
HOD antation; epithelial, deep lamellar reseation, 76: 431 
intraorhital, optic. nerve sheath, 81:6 
macular edema, cataract o neni 81: 614 
., macular dystrophy,. ‘dominant, 83:234: 
M MAR o et imn correlation, 82:714 
retinal; hemorrhagic, X- omosome-linked juvenile teti- 
noschisis, 83:853 
. “retinoblastoma 80:930 
‘Cysticercosis, subretinal, 79:670 *. 
EIS. intravitreous, removal, pars plana vitrectomy, 
^ 81:571 
-Cystinosis,' childhoód, electron microscopy, cornea, con- 
. . -junctíva,778:68 
l nephropathic, 76: 791 * 
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- lattice, retina, detachment, 78:8 $ 
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ete kocyte migration inhibition, 77:154 zi 
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ede iM ' vitelliform, macula, 84: 539 T 
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| +. Delayed hypersensitivity responses, cutanecus, standard 
. recall antigens, crude membrane extracts, meno ies 
toma tissue culture cells, 78: 40" : jy 
; Delayed radiation necrosis, optic nerve,. 16: 683 
Delivery system, membrane-controlled, comparative. distri- 
bution, pilocarpine, ocular. tissues; eyedrop administra- : 
tion, 80:274 
` Dental bite, angiography, 75: 392. 
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. -extraocular muscle imbalance, surgical treatment, 78:321 
internal limiting membran2,- "branch retinal vein obstruc- ` 
tion, 78:324 : 
Mi hemorrhagic, Y ‘Vog--Koyanagi-Harada syndrome,- 


' late sérosanguineous, treumatic choroidal rupture, "79: 
997 ^ 
optic disk, congenital pi, photocoagulated, nonphoto- 
coa lated eyes, 84:520 
cri rhegmatogenous, diabetic traction, subretinal 
, butyzylcholinestsrase, 77:19 " l 
RETINA; axial lergth changes, 83: 59 AES Pe 
. battered infant, 81:725 U 
chorioretinal lesions,’ 78A29 
cryoprobe, cvclocryotherapy, oe 123 
demarcation lines, 84:641 . 
equatorial lens pigmentation, ‘myopia, 79:194 -. 
experimental, early receptor potential, 77:509 
exudative, scle-itis, polyarteritis, 82:694 
fixed star folds. 77:760. 
massive periretinal pro feration, glial cell prolifera- : 
‘ tion, 80:662 . `, E 
nondrainage, subretinal quid, 77:1 . gos 
penetrating keratoplasty, incidence, 80: 102 : 
phakic, cystoid maculopathy, 76:519 — pee 
' pigment epithelium, pos-erior pole, 82: :946 ` 
proliferation. ee eriretinal prolierinon, 80: i 
primary, breaks; 81:4 MES 


3 prophylaxis, 79: on . i f ; 
E M tributa-y retinal vein occlusion, 80: 
strabismus surgery, 79:305 — gue d 
surgery, 80:450 


; homologous scleral explant buckle, 77:505 
' modified eye blade, ges . 
preexisting anes A e glaucoma, 80: 702 
triangular, opaque media, massive periretinal, prolifera- 
tion, ultrasonograph'c Seen, 83:460: i 
-visual acuity recovery, 77:310 
o OE idiopathic preretinal macular fibrosis, 
‘retinal hemo-rhages, 8):1043 ` - oes : 
' vitreopapillazy attachment, surface structure, optic^ 
_ _ nerve head, 76:66% 
Deutan,. binocular enhancement, color discrimination, 81: 
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; Dexamethasone, aspirin, intreocular pressure, primary uve 


itis, herpes simplex virus, 81:636 
butyl acetate ester, comparative ocular toxicitý, 76: 17 
intraocular pressure resporsse, reproducibility, 80:844 
topical; intraocular pressure response, twin study, 76:126 
Dexon suture, cataract surgery, 77:178 


- Diabetes, retinal oxalosis, 78 189 


piaua isk new vessels, ergon laser photocoagulation, ` 


: Diabetic lens, autoHuorscenes,. 81:491 NE 


Diabetic macular edema, cap.llary perfusion, 76: 880 . 
Diabetic optic nerve. neovas-ularization, teticuioendotes 
lial System, reactive pliase, 78:400 
therapy, retinal photocoagulation, -78:939 
Diabetic retinopathy, blindness, 78:58 m 
female hormone, blindness. 81: 820.. 
. involutional, 84:651 : 
ake mhigration inhibrion, photocoagulation effect, ` 


levodopa-stimulated growth honnone secretion, 82:612 
peripheral retinal ablation, electroretinogram, 8l: 
‘proliferative, rhegmatogencus retinal detachment, §1:810 
severe, pars plana vitrectomy, 81:561 - 
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Diabetic vacuolation, iris pigment epithelium, 79:875- 
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Dilatation, sector papillary, epinephrine strip, 75:883 P? 


ta 


> a > * 
` y ' 
, ^. 
t 
di . 


EET 











te P re Sia tasa a s 


f Fa i tr a = DES be La 
M LE C (3 5L Q8 tap say PPM ui P “Pat ee swng L yon “po ap pc 
P. "E T ee 3 TE i X ay ; * 1 A et a 7 ES deut 1 M k F. (het d "een VU nod 1 EN 
ES Y +t ra £t * Qm "i4 "n As Vu. tg m nm t$ en * 2T y E Li aem f ' ; 
FF oy Tem tape tt eo DEMNM k i, ee d A wk tenet Ise ea er 2 M + 
. $$. 3 " . “ee 2 + " . 
T TM Ev a pra ad. i Flat n * Ux wa Unt vm G 4l S t Ys ` 
ener , * 1 + t T4 A un 1 E A Ea Y r 
: . " i ` M4 
i ee oe MM : 
` T i "7 D Dy Y eL Rx è F k : 
: 8a frin 7 i es "v. "m i. e * E E iy e 
3 yrna : . J * A H d E t , LA " 
" . EAM ye, More : ‘ ese tot > 
7 " E a ies" an Th E ur ELO LM r 
aU 2 oe a’ SUBJECT INDEX | >r.) T: 21 
* Fa NM E Sh ae NS S on n . 4 ` u $ 
4 4 ? -. Me E Es '! H , at D a Bs Ed ME 7 er ^ . Fh aad wt . 
e A $09 A. . e^ » * 
è > z nA 
E NT. o Ey fe D 
P 1 Tor à w€-— 90 "LT MS : 
: E "e TEM r t. r ] 
Dimmer S ERE keratitis, dèep stromal involvemerit, Ss DYSTROPHY md 
sot 


è ox 


18:897 DSL Lk. 
. Diode, light-emitting, frakon device, 8: 537 T 


DID monocular, flying petonuch: 80: 759, 
retinal detachment, postsurgical, 76:38 ^ 
Dirofilaria, parasite, oibit, 59:931 ^ -| 
Disciform degeneration, "macula, natural’ history, 18: 579^ 
`. senile, development, 76:1 
;Disciform lesions, macula, hotocoagulation, Donar histo: 
‘: plasmosis syndrome, 7. 1513 
Disinserted extraocular sa 79: 289 | = 
DISK, changes, glaucomatous, diagrams, 80:446 : 
optic, topography, visual field defects, increased intra- 
‘^ ocular'pressure, 80:284 
edema, migraine; bilateral retinal hemorrhage, 84: 548 ` 
hypoplastic, o s aniridia, 77:513 -^' . 
new Ro a ial betic, argon laser photocoagulstion, 82: 
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m Le anomaly, 82: 27. i 
neovascularization, chronic uveitis, 82: 175 
nerve, aplasia, 83:569 `` ] 
small vessel enumeration, normal eyes, 76: 660 
ultrasonography, dp c cupping, 82: 94. 

"o vasculature, 82:1 ; : 

vision EON Jnelgiócyioima, 18: :236 " s "n 

tilted, syndrome, 8 ` : 

Disodiùm Bis EE zinc. chloride injury, 76: 137. 
Dispersion syndrome, pigmentary, glaucoma, 80: A57 — 


Distichiasis, tarsal resection, mucous membrane. grafting, ba 


80:507 
Diurnal vadlation: intraocular pressure, T7: :367 

primary open-angle glaucoma, 79:557 
Doininant cystoid macular dystrophy, 83:934 
Dominant inheritance,.cone dystrophy, TT: 293 ' 

cystoid macular edema, 82:540 

Dominant progressive foveal dystrophy, 78: 903° 
Donor endothelium, migration, keratoplasty, 84: TY 
Donor eyes, "bacterial contamination, 84:617 
Doppler sonography, carotid artery. disease, bedside tech-' 

nique, 77:22 
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Double-masked procedure, objective measurements, clini-; f 


cal trial, 79:763 
Double strabismus hook, 77:763 
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defective, epithelial adhesion: 79: 925 
benign concentric: annual macular, 78:384 
Best's vitelliforrh macular, 79:59 

choroidal-neovascular membrane, 82: 252 
"e TA TAB. uo 
central.areolar,:84:310 ^ - 
regional, 83:741 


... 7 cone, dominant inheritance, 77: 293. 
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vr muscular, oculopharyngeal, TT: 


“ congenital corneal, ‘endothelial alterations, 80: 678 
'' congenital hereditary, ace affected du IL 
. ., relatives, 76:967 . 
cornea, "16:419 
" Francois-Nebtens speckled, 83 554 - 
anular, recurrence in graft, 7 77:701 : 
hereditary, postkeratoplasty recurrence, 75:689 
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"7; Meesmann's epithelial, 83:633 


, posterior amorphous, 83: 629 
pre-Desceniet’s: mémbrane, 77: ‘TLL c 
.- recurrent granular, 79:8 - 
dominant cystoid. macular, 83: 234 : 
. doininant progressive foveal, 778: 90 ` 
Fuchs’. endothelial cornea, 78: :363` 
` granular, superficial variant, cornèa, 83:213 
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"a + macular, corneal; lamellar keratoplasty, 84:457. 


ominant, slowly progressive, 83: 
:872 
myotonic,” electron microscopic study, E E mus- 
` cles; 82:303 ` 
- electroretinography, 80:224 `. 
__ pattern, pigment epithelium, 84: 32. 
_ pigment epithelial, 83:751  ' pe 
` posterior polymorphous, keratoconas, 78: 535 
vitellitorri, older man, 82:956 ' 
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Bales’ S diséáse; doen: observation, 80:404 


e Apr potential, experimental. retinal. detachment, 


; Double syringe, three-way stopcock, fluorescein injection, > ' 


ITT:20 
Downgrowth, epithelial, postsurgicul, epithelial cyst, 78: P 


-Down's syndrome, autosomal-dominant inheritance, mega: - ji 


: locornea, 78:526 
enromesomal a anomalies, ocular pathologic E 83: 
congenital upper eyelid eversion, 75 :469 ' 

Drzin implant, postevisceration, 76:537 ^. 


Drainage, detachment, aphakic. eyes, external backing, s 


82:358 
subretinal fluid, retinal détachitdnit surgery, Tl 
Drainin ings sinus, deep orbital dermoid, 79:310. D 
Drug addict, endogenous fungal endophthalmitis, TT: 686 
Drug vehicle, ocular retention, topical tetracycline, 81:151 
' ocular uptake, tetracycline, 80:133 


LE giant, (astrocytic hamartoma), optic ‘nerve, comput-: pun 


ed axial tomography, 81:100 
Dry eyes, band keratopathy, rapid development, 83:657 
Dual gewing attachment, hand-held ophthalmoscope, 80: 
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Duane’s retraction’ dne 84: 419 zm 
horizontal saccadic velocities, 80:901  '. E 
nevus of Ota, axial ‘unisometropia, congenital ocular 
anomalies, 77:729 "m 
Duction, forced, suction, cup, 77: 762 - 
Dupuytren’s contracture, cataracts, alcoholism, 16: 1005 
Dust particles, upper fornix, 83:188 
Me i E hepatic cirthosis, serum. Bis, folic cid. 
Dysgenesis, mesodermal, healing membranes, 76: 462, 
` Dysmetria, vertical ‘oculat, 76:208 . 
Dysplasia, corneal changes, 75:11 z 
ectodermal, anhidrotic, lacrimal xiomalies: 15:728 
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Hormona, female, blindness, diabetic retinopathy; 81:890, 

growth, secretion; diabetic retinopathy, levodopa- 
stimulated, 82: 612 ` 


Horner's syndrome, vascular supply occlusion, s sympathetic ` . 


ganglia, 77:717 - : 
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Hyperthermia, aqueous humor dynamics, 83: 561 
during surgery, 77:76; 
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aspirin, rebleeding, 80:543 ." 
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Immunity, cell-mediated, humoral, systemically adminis- 
tered adenine arabinoside, 8 81:502. 
lymphocyte; ocülar diseases, 76:619 . Me Wet 
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drain, postevisceration, 76:537 
orbital floor, 76:540 
; lacrimal obstruction, 82:934 
; ` valve,’ filtering surgery, 81:232 : 
implanting forceps, irrigating intraocular lens, capsular 
blower, 82:502 
Incision,’ Soleo pars plana. vitrectomy, intraocular 
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*. isosorbide, intraocular pressure, 75:221 ` 


' keratocfnus, graft reaction, 77:543... .- 
lamellar, macular corneal dystrophy. 84: ABT ` 
"penetrating, bacterial LL suture. rethoval, 
:509 l 
‘cataract extraction, 75:751- . tt et 
corneal storage, improved, 79:115; 4 MR rg 
' intermediate-term, 79:795 PE IS yw 
‘cycelocryotherapy, glaucoma, 79: 489. 
morphological changes, corneal. endothelial cells, 8b. 


. penetrating corneal CIVODIGESF Valen. cells, 78: 239 . 


" previous graft failure, 78:523 ~ Le Pu» 
retinal detachment, 80:102 > — 


sequela, retained Descemet's xiembiano 76; 51 
' wound rupture, late, 75:117 
'" wound Separations, 80:109 
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: Keratoprosthesis, scleral bucklirig,- tetiporais, muscle fas- i 


: cia, 76:35 


-  Kentoryeitis herpes simplex, intravenous, adenine arabin-: z 


oside, 79:659 


. tis, 79 
' Kinky-hair- syndrome, ‘ocular: nomda: TT: 319 ie 
' Kleinfelter’s syndrome, anophthalmos, 77: 895 f 
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ieaie crack lesions, koloi myopia, 79: 336 E ELM 
. LACRIMAL APPARATUS, anomalies, anhidro: ic ectodezz, a 


» mal dysplasia, 75:728 
beni mixed tumor, nodular eyelid lesion, Th: 108 Y 
canaliculitis, actinomycotic, 75:155, Lu 
gland, conjunctiva, plasma cell content, 82: 819 ` 
« en bloc removal, neoplasm, 82:905.' 

tumor, ectopic lymph node, orbit,-83:908 ` 


TE obstruction, orbital floor implant, 89:084 c ^ a 
sac; papilloma; oncocytic metaplasia, 75:466 a 


primary epithelial neoplasms, 76:73 >° : 
"tumors, menie -combined therapeutic approach, 70:53 | 
Lactic acid drogenase, aqueous, humor, retinoblas: 
toma, 78: 612 82:94 


` Lactosyl ceramidosis, retinal abnormalis; 76: 804 ` is 
Deme e deép resection, epithelial implantation" ds "76; 


Eod retinoblastoma, 79:393 . 
transplants; keratoconus, 83: 543 . 


Lafva death, uveitis, vitreous cavity, 71:63. vx " " | 
LASER, argon, iridectomy, 76:490 


_ iridotomy, ‘peripheral iridectomy, 79: 1051 
' irradiation, retinal, choroidal, vascular lesior:s, 75: 595 
pliotocoagulation, chorioretinal anastomoses, 82:241 . 
' posterior segment, pseudophakia, 83:185 
photomydriasis,. 81:62 « 
_ recurrent tapioca melanoma; iris, ciliary bodv, 82:213 ' 
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.xenon, pliotocoagulation, acute pressure changes, possi-  .. 
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glass, ion exchange, tempering, 80:291 


Laseropuncture, aitérlor chamber angle, glaucoma, 75: 674 


_ Late glaucoma, interstitial keratitis, 79:87 
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dal rupture, 79:997 
Lateral gaze, Tournay’s phenomenon: anisocoria, 77:250 
pupillary inequality, 78:449 
Lateral inhibition, central visual field, amblyopia, 76:225 . 
S. muscle, paralysis, closed-head trauma, 79: 


"Lattice degeneration, cryotherapy, 84:514 
retina, detachment, 78:930 
XXX Edward J eckson Memorial Lecture, 77:619 
: Leaflets, prolapsed. mitral valve, retinal vascular lesions,’ 
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‘Leiomyosarcoma, neces orbit, 80:1028 
Leishmaniasis, cutaneous, eyelid, 84:349 ` 
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Binkhorst, eye histopathology, 71:865 
implantation, 75:755. . ` 
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‘outflow, 82:736 
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20-diopter Nikon, indirect ophthalmoscope moaiicandn, 


Leprosy, ocular, South Vietnamese; 75: 478 geo 
ocular findings, 77:880 
LESION, aA inactive, De ocular histoplasmoais 
photocoagulation, 79 
angiomatosis’. retinas, n electron microscopic study, 
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melanocytic, éyelid skiti 82:371 : i 
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retina, production, temperature rise, 79: 405 : , 
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vitelliform, normal. a 33: 324 ^ o S 
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. . manifestation, 76 
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77:80, 192, 400 ' 
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i ` zoom, power adjustments, 76:842 
Levodopa, growth hormone secrétion, diabetic. retinopathy, 
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Light-emitting diode, Baton d evice, 7 | 
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Lipoid, degeneration, primary, oS , 78: 32. 
Lipreading, visual acuity, 75:13 
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. Low-vision aids, 75:133 
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Lymphocyte, , , (cel -mediated) immunity, ocular eene, . 
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^ "Lymphoma, malignant, conjunctival ‘squamous cell carci- 
: noma, 80:503. a l ; 
nasolacrimàl sac, 78: 511 
systemic, infiltrative retinopathy; 79: 48 
Lymphoplasmacytic’ tumor, IgA, associated, conjunctiva, 
eyelid, orbit, 79:279- 
Lysergic acid: diethylamide (LSD), severe solar macttlo- 
. pathy; 81:413. . 
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' “ous humor,-81: 
nume seram, sarcoid uveitis, 82: 105 
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" corneal preservation, 80:791 


endothelial. survival, corneal tissue, 80:642 
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i _ Macrophage; migration inhibition factor activity, aqueous 


humor, experimental corneal xenograft, allograft rejec- | 
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" MACULA, aphakic édema, ‘pathogenesis, 80: 96 : 


- n atrophic 3 Scars; subretinal- neovascularization, prophylac- 
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raphy, 77:46 
hemoglobin. C disease, 


tic argon laser photocoage 
Best's dystrophy; 'electro-oc og 
capillary: occlusion,” Sickle cel 
Ka 77:459; 
. ' choroidal rupture, late complications, TT: :650. 
late. serosanguineous detachment, 79:997 ' 
colobomas, Leber’s ccngenital amiaurosis,.83: oT. 
"corneal. dystrophy, lamellar kératoplasty, 84:457 
-` cystoid edema, cataract extraction, 83:501 .. 
* topically applied epinephrine, aphakic eyes, 80: 379 
„degeneration, disciform, natural history, 78: did 
' senile,-75:53 
senile, development, 76: 1 E 
Pour: M ocular ME syndrome, | 
predisciform, senile, TS: 587, 
vitelliform, 84:532 . AN 
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r E optic disk, Du ei. pit photocoagulate, TURA 
byt os cpagu lated eyes, 84 
Paget’ s. disease, 75: 576 
Tan high illumination, auxili NM aid, 76:745 
dystrophy, benign caücentric annular, 78:384 — 


Best's vitelliform, 79:59 : : 
choroidal neovascular membrane, 82: 252 
. dominant, ‘cystoid, 83:934 
? slowly progressive, 83:680 . 
edema, cystoid, cataract extraction, 77: 445; 81: 614 
_ chronic, indomethacin, 84:517 - 
‘dominantly. inherited, 82:540. 
. postkeratoplasty; 75:7 TT . 
diabetic, capillary perfusion, 76:880 
fibrosis, congenital préretinal, 79:363 
hole; perifoveal epiretinal, membrane, 82:684 ' 
idiopathic preretinal, 79:34 
posterior-vitreous D NUBE 79:358 - 
- ultrastructure, clinicopathólogic correlation; 79: 366 
lesions, Alport's disease, 84:532 -> 
Qs dE argon: laser photocoagulation, 79: 
.-nasal heterotopia, retinopathy, prematurity, 83:499 
'neuroretino athy, acute, 80:573; 83:490 . » . 
preretinal fibrosis, spontaneous Separation, 83:8 
.senile degeneration, Best's vitelliform degeneration, optic . 
~ neuropathy; leukocyte migration Janum TT: 1854 
‘senile predisciform degeneration, 76:7 
' vessels,: uec sickle cell anemia, T 861: 
Maculopath ri oles "phakic retinal detachment proce- 
dures, 76 
‘Hiern anon laser photocoagulation, 84: 172 
nicotinic acid, 76:5 hs 
. ring, chloroquine retinopathy, 78 
.severe solar, XE acid aad (LSD), 81: 413 
Magnifier, hand-held, flexible stand, 84:872 
M lakoff. tonometer, calibration; TI: 140 
Malformation, arteriovenous, head; neck, 79:626 
blepharo-naso-facial syndrome,- 76:895 
ocular, agenesis, corpus callosum, median facil cleft 
‘ syndrome, 76:941  . i 
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-,Opémangle Gliscama (Continued) : NE 
, primary, diurnal variation, intraocular j pressure, 79:557 
er Pi stage, trabecular wall, Schlemm's canal, 78:639 . 

&N S estin VIE: corticosteroid response, pigmentary glaucome, . : 

*i pd iridectomy, cataractogenic factors, 83: 180 . 

, „Plasma cortisol suppression test, 82:496 ` á 

*systemic corticosteroid sensitivity, 83: 167 ` Peel 

tt Ree ^ BA ciis histiocytosis X; 84:332... . 

` Operating microscope, intra-; extraocular, new): UT 525 i 

k , ... Without zoom, sterilizable lever-handle, powér se 
vá 7^7, ments, 76: 849 ^. 

- Ophthalmic artery, aneurysm, intracranial, "B0:203- . 

, Ophthalmic delivery unit, soluble: suštained-rėlease, 83: 728. 

' ' 'Ophthalmic, preservatives, cytotoxicity, 78:9. ic ee 

~ Ophthalmodynamometry, subconjunctival hemorrhages ran- 

: < ticoagulation, 76:981 i i 

: E ” ^-Ophthalmology;: basic clinical science. course, 75: 152. 

. Ophthalmomyiasis, external, Estrus ovis, 84: 802.. 
Ska Cuterebra larva, 78:1024. 6^. ; MAXUME 
“Op! tha imoplegia, external, ataxia, areflexia, aleni" 
d pour infectious [ODE coh m9 7 
MN -; ‘internuélear, saccadic velocity measurements, 81: 296" 
: progressive, éxternal, retinal pigmenitation, 81:89 : 
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. pigment alterations, retinal degeneration, 83:372 «. 
retinal pigment'epítheliopathy, 80:585. ~. e 
pseudointérnuclear, acute ‘“ idiopathic »* polyneuritis:. 
-  (Fisher's syndrome), 77:725,« “g. 
" Ophthalmoscope; hand-held, dual. viewing atlachiment, 80: 
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s pod automated, operating room; 78: 534. ^ 
indirect condensin ens, modification, 84:736.. ; 
"mod dification, 20- iopter Nikon lens, 77: 595 ae 
Jan Purkinje, 76:494 ` TT s 
monocular indirect, 79:516 -> >> 17" oe aes 

portable, 79:151 Eo 
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: optic disk, pallor, 83:709 : © a` Pau c doen dec 
E prophylactic chemotherapy, cranial radiation, ljmphocy t. 
"S E E ic leukemia, 82:571 ^ < : 
. Optic cupping, glaucomatous, clinical fecognition, 75: 449. 
i intracranial aneurysrn, 84:98 f 
-OPTIC DISK, congenital anomaly, 82: 27.' 
, congenital. pit, macular -detac ment, . pinion. 
E .' -nonphotocoagulated eyes, 84:620- 
$:.2's ^ .fuorescein'angiography, 75:973 ` : 
'.. *neovascularization, chronic uveitis, 89: 175. . i» sa 
diabetic, retinal photocoagulation: 78: 930 
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small vessel enumeration, 76: 660 - 7 ‘ 
topography, visual . field defects, increased intradcular - 
y equ ' pressure, 80:284 


4 t ultrasonógraphy, glaucomatous d cupping, 82; 2A 
“+ yh, s. vasculature, 82:165 Su d 
wis 's vision recovery, meélanocytoma: 78:936 i i 


eng head cup, photogrammetric’ DE MER asym- 


^ Eo NS normal, hypertensive, ' glaucomatous ,eyes,.. `’ 
EU ^ Optic Dynoplhcn familial bilatéral, 79: 3i4 i " xri 


OPTIC NERVE, anterior, vasculature, histologic study, 
Dl. n 82:405 7 3 
è capillariese 77:684 ; ` * = ' 

" chiasm, histology, histo chemistry: 84: 681; oo, 
` computed: axia tomography, giant drisen ë (Gstrocytie 
a v^ œ hamartoma), 81:100 i: 
Dc cytomegalovirus, congenital, 81: 661... AN 

eath, intraorbital cyst, 816565 "ou "s E 
n : delayed radiation nécrosis, 76:683 DN 
n AE daea. eye, adrenoleukodystrophy. 82: 480 : ^w 
disk, apiasia, 83:569 "E 
' ^. extension, intraocular neoplasm, 80:465 ` 
; glioma, cerebellar astrocytoma, infant, 79: 589 - 
2? Co + Von Recklinghausen's ipd RR 79: 589. 
=| * - head, electron microscopy, axonal, , glial elements, 82: 179 | 
in . leukemic infiltration, 75:867.' ' "t 
; . light microscopy, autoradiographi¢ study, axoplasmic, 
L^ ‘transport, 82:1 
"ocular hypotony, Increased intraocular’ pressure, vani 
Mr 4. T ledema, light microscopic, autoradiographic study, 

se, OP ie "axoplasmie transport, 82:741 ` ME 
oe qualitative parameters, 76: 655. EN ` l 
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_ Optic neuropathy, brain abscess, 82: 188. 


progressive external, mitochondrial abnormal ities, 83: 362- ; 
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pallor, Spite atrophy, 83:709. + E E Brkt 
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. rhabdomyoma, 80:1011 


l ‘Oriental sore. eyelid, 84:349 - _- 


. Schlemm’s canal, microsur rA 76:906 


. vitreous detachment, 76:662 , 
Optic. neuritis, retrobulbar, visual parameters; 79: 1034 x 
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carcinomatous, 76:672. : Ur ee 
senile. macilar ‘degeneration, Best’ s vitelliform Pw 
; tion,-leukcevte ‘migration: inhibition, 77:154-  . 
vincristine, therapy, 81:146. $ 3 
vitamin 'B;z deficiency, 83:465 : ; í m 
Optic. tissue; pressure, Do des systemic arterial aS 
„SUTE; Ee ne "e 
` Optics, refractive, te iba. 81: 98. l 
Poe vein, meningiomá, s boas abil 81: 666 n 
Oral alcohol; low-dose, intraócular pressure, 76:996 : 
- Oral contráceptive, cilioretinal artery occlusion, 84: 56 
-isolated; retinal hemorrhages, 84: 
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; Orange pigment accumulation, choróidal tumors, 76: 212. 7 


 Orbicularis oculi ‘muscle, senile atrophy, ultrastructural 
-change;78:689: ||  - 

 ORBIT; anophtha.mic, volume determinations, growth. re- 

- tardation,: 76:294. : trs 

' blow-out fracture, saccadic: velocity, active force, 78: 665 

- bones »patholcgy, 81:1. Tin 
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conjunctival cyst, enucleation, 83: 49 MENSES l 
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' dermoid, deep, draining sinus, 79:310 | mE 
Dirofilaria arasite, 82:031 . 
eye, visual loss, perioptic vascular malformations: 89; 237 
fibrosarcoma, ultrastructure, 77:899 i 
. fibrous histiocytoma, 76333 ° s - : 
© floor; fracture, nonsurgical’ management, TT: 232 ; 
. .elevator, 
fracture, simulated superior oblique tendon sheath s syn- 
^ ..dromé, 75:700 `‘ 
surgical correction, 76:152 
. implant, lacrimal obstruction, 89: 954 . : gres 
fracture,.128 patients, 78:655. - , , 
granular cell tumor, myoblastoma, 79:606 © > © |! 
a ‘owth, childhood enucleation; 77:758 E 
emangioma, ne 15:876 . 
hémangioperie oma, 78:816 "m . 
IgA associate lymphoplasmacytic tumor, conjunctiva, 


uu 


 eyelid,.79: :279 . ee UM 


' EI M 


implant, 76:540 —  : E SET a 
‘lacrimal gland nima Se lymph aod 83: 908 , 
leiomyoma, leicmyosarcoma, 80:1028 
localized amyloidosis, upper respiratory tract,-84: 721 
margin, sporotr-chosis, ‘77: id l : 
'" melanoyna; ` primary, 78:24 ` a 

. mucocele ; paranasal sinus carcinoma, 80:943 | 

3 oon. giant, mushroom shaped, maxillary sinus, 83: 
phlebography, : cavernous sinus disease, 76: W12 ` i 
-phycomycosis, zecóvery, 78:811 
‘radiation, ocular chan ges, Graves' disease, 79: 285 
reconstruction, RTV silicone, 83:577, - 
refractive errors, hemangiomas, eyelids, infancy, 83:52 
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rhabdomyosarcoma, newborn, 80:1024. ' 
rini, „fat, atrophy, repository, periocular corticosteroid, 
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space-oceupying lesions, computerized axial tomography, 


tumor; management, xetinal cryoprobe; 80:88 ' 
- parallel horizontal choroidal folds, 77:669. 
Orgairoul tured cornéa, . metabolic, electron, microscopy, 
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Organic X E insufficiency, medial reçtus. fnuscle, 
resection; 81:223 `’ "m 
-Oropharyngoscopy, fluorescein, 82:940 w` ` 2E 
. Osmotics, intraocular pressure alteration, - third- ventricle 

"injection; 76:948 ` 3 " 
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_ "pressure, excised éyes, 82:736 
"lens, depression, enucleated eyes, 76: 632. 
resistance, hyaluronidase, 77:573 ` 
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Overaction, ‘infartor’ oblique ede 7T: 787 7: ee : Pentobatbital sodium, prolonged, NE nystagmus, 80: 
‘superior oblique'muscle, Georges de-La Tour, 78:999 (0.5. = 51 ; QA 
Overcorrection, blepharoptosis,. treatment, 'simplified ld. perforating injuty, ocila, vitrectéiny, 81:733 
“| tof palpebrae superioris muscle recéssioh, 77:358: | :." -severe; pars plana vitrectomy, 81:728 `: 
‘Oxalate level, fundus albipunctatus, Hüorescein'aigiogr- "e 5 Perifoveal épiretinal membrane; macular hole, 82:684 . 
ph Ys. vitamin A. level, 82: 549. puc Nou ' Perilimbal suction, eccentric, filtering surgery, 79: 112 
 Oxalosis; retinal; diabétics, 78:189 25. ast Perimetry, the art of,-80: Ald. 96. l ae 
no retinal tension, choroidal vasculatüré, Photocase : °.1. binocular, 83:918 6 ee 07s eo 
ation, 84: 62 . A. "AE m EN . projection, 81:678. - BEES "E 
t V op Fa M t. MEA -` tangent screen, twin test bese 83: 923 : 9 
MX CE C FR A technique, receptive’ field properties, sequential evalua- 
, Paéciloinyces, exogerious fungal, endophthalmitis, 79: 3687 : Ett tion, glaucoma, 80:734 ^'^; 
Pane et’s. disease (osteitis. deformáns), 75:576 Eis © Periocülar corticosteroid injection, niotility limitat: on, 78: 
Palpebrae. superioris muscle, levator; cataract éxtraction; : 1996... NULLA 
' ". aponeurosis‘disinsertion, 81:337 . ,. ,,  . NS y . "Édioptic métithges, decompression, papilledéma relief, 
Palpebral un TAGI a Ia fix. ur ibo MODO T. Tr 
Palpebral lacrimal : gland, benign inited tumor, "nodulár i ` Perioptic: vascular malformation; eye,, orbit; visual loss, 
." eyelid lesion, 77:108 » vw .^ "89:937 Go ^ is . 
. Palsy, benign abducens, varicella, 78: 859. MNT ` Feripapillary: dlismges, daucana: 81: 341° í i 
. "superior oblique "muscle, Spontaneous bend tilt; 79: 972, p - Feripapillary: lesion, hemorrhagic, presumed ocular histo- ' 
Pan-retinal photocoagulation, rubeosis iridis; 81 :B04 ^ ? -plasmosis, 84: 160. 
‘Pancreas, islet cell carcinoma, ocular metastasis, 78: 806 ae "Fetipapillary. macular vessels, occluded, sickle cell’ anemia, 
` Pancreatitis, acute, rétinal fat emboli, 80:935 - T as Le TOSSOI a - 
Pancytopenia, dermatitis, polyclonal gammiopatliy, plasma’ : Peripheral. fundus, Vatiable: indenter microscopy, 81:236 
B cell infiltration, conjunctiva; 82:486 - -', 1 Peripheral’ iridectomy, ` catáractofenic. factors, primary `` 
Pandysautonomia; acute, 81:740: ^ ^. mo: (5 7" 5. openarigle glaucoma, 83: 180 
Panophthalmitis; endogenous, acute Clostridium perf. .' sector, photop iobia, 82:316 '*. .- i 
^. ` gens, 18:295 Wu NE Peripheral retinal ablation, electroretinogram, diabetic reti- ` 
Fapilledema, endemic typhus, 84: 559." 0070 07 sy al nopathy, 81:397 ~~ 
experimental, 'cyclocryótherapy, 82: 577 E : _. - histologic, electroretinographic clianges; 81: 279 
~- . human, electron microscopic study, 82:424 2.0090 TO tans , Peripheral. retinal microaneurysm, chronic, leukemia, 80: 
' intracranial hypertension, nalidixic-acid wees 76:680 ' 942° | 
light microscopic, autoradiographic stud y axdplasmic .' -Peripheral ` retinal - Vusculinie. Spontarieous remodeling, 
transport, optic nerve head, ocülar ypotohy, inz. ^ .sickling disorders, 79:853" ^." . 
creased.intraocular pressure, 89:741 yas ` Peripheral retrólental ` ‘fibroplasia, infant retinal vessels, ~ 
. relief, decompression, perioptic meninges, 76; 687 ^ Sq On a MERL vss 
s ventriculography, sudden blindness, bi eral retinal \ vas- "Peripheral sector iridectomy; 80:953 - 
© a- Y eülarocclusion, 78:275  . et phage Nuda uveitis; fluorescein angiography 71:448 
* Papilloma, conjunctival, = DINGS: TT: 03 ° AE. - Périretinal. glià] cell proliferation, retinal detachment, 80: | 
a inverted, proptosis, 82:129 — . "E ye B eo GOD 7. se 
-. lacrimal sac, oncocytic metaplasia, 75: 466. na MAE . Pertretinal’ pigment. épitheliani. proliferation, retinal ie. ` 
Papillomacular retinal folds, microcornea; bilateral fniero: ` .'. tachment, SOT =. 5t 4 
` "phthalinos; high hyperopia, 79:820 :- SUR ',Periretinal* proliferation, ‘massive, clinical-pathological 
Paracentesis; juvenile.xanthogranuloma, Th 245. - -> 7.7 correlation, 80:913 ` 
Paralysis, lateral. rectus muscle, closed-head trauma, 79: 960 ^C. J ultrasonographic, opaque media (triangular retinal de- 
i long-term facial, cataract, 80:300 © . - Meet . .'. tachment), 83: 
Paranasal sinus carcinoma, orbital mucocele, 80: 943- s. Perivascular- Les der veticulai Bes. retina, 80: :337 
x Paratrigeminal syndrome, Raeder's, 79:1044, " .- = « a Pertechnetate-09m,. dynamic isotope scanning, relative 
` Paravenous retinochoroidal atrophy, pi pigmented, 80: 630. 5s blood flow, 77:223. ' 
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abr Ris oculoglandular syndrome, : ersinía enterocoliti ae mali. congenital central’ corneal Jeukoma, 81: 
PARS PLANA VITRECTOMY, "ET endothelial l degen: i e corneolénticular adhesion, lens removal, 83: 


- z. ` eration, fibrous proliferátion, 81:486 . > PX 
intravitreous cysticercus, removal, 81:571--... ` ot fetal ‘transfusion syridrome, 82: 55` * : 
f severe diabetic-retinópathy, 81:561 2 zx ‘histopathology, 80:653 : 
.. 7o severe petfomtiog í injury, 81:798 - V ee ze m ES idium b otdií, keratitis, eudaphthaliitis 83:16 
^ vitrophage; 81:263 (07.5 -* pH changes, aqueous "humor, experimental alkali burns, 
. endogenous Candida endophthalmitis, 82: 699 ota TIBIAS, NA E: 
' endophthalmitis, 84:815 ` RN Phacocryolysis;, phacoemulsification, 83:805. . 
^. Lo . epiretinal membrane ultrastructure,. 83: 815 |: + |. + phacofiagmentation, irrigation; cataract removal, 77: :860 
‘intraocular fibrous proliferation, incisional complication; ' "Pliacoemulsitication; 15:478; 764, 11:384 : 
.* (7. 88:810. 7 M c NS ; corneal endothelial damage; 82:48 E 
i ; . lens removal, 84: 150, pid GNU NS ‘incomplete, vitrectomy; intraocular, gentamicin.manage- 
. results, complications, 100 consecutive: cases, 80:24 © . '  * ment, "Herellea' endophthalmitis, incomplete phaco- 
. ` Partially "sighted; reading aids, test kit; 78: in oR wee ‘emulsification, 80:764. . FK i 
- Pastéurélla multocida, corneal ulcer, 83-540 . * * .- .; phacocryolysis; 83:805 - p 
iid Patching, - “monocular , vs binocular, treumatic byphema,, - phacofragmentation, en opacification, 2 T94 
M 76:359 S ee Co ". practice, làáboratory model, 80:545 . 
^o. * Pattern dy onl pi ent epithelium, 84: 32. nod Nei corneal opacification, phacofragfhen- 
. ‘+ Patterne stimulus,’ ‘ele lectroretinography. coal elébtrode, 2 tation, 83:794 . | 
83:272 >... pliácocryolysis, irrigation, cataract Temoa. 77:860 `. 
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fes strabisnius ` surgery, ' brief; hospital. admissions, phakic Nea detachment, , Procedures, cystoid maculo- 
i u ^ pathy, 19° 


z Pemphig Y cicatricial, immunologic aspects, 79. 27i '. * Phenotype; mild, systemic aioconalysdepaidoelt (Maro- 
Ke De ae , autoinmune phenomena, 85:443: ; sos 7o YO teaux Lamy), newly recognized form, ultrastructure, 
i immunofluorescence, 80:825 ^. 7v EE p .* X* histochemistry, 77:809 ^. - 
' 5 ocular, circulating. autoantibodies, TÉ 891 ; . Phenylephrine. hydrochloride, therapy, acute systemic hy- 
Pie .Pendülum-like eye movements, 75:979. ' ` i s . pertension, 76:156 “ i 
., ‘Penetrating keratoplasty, bacterial ehdoplialitis s suture. 'Cbhenvithroubes. taste testing,. refractive error, 77 $7. 
removal, 80:509 - . 20v SU s Phlebitis;retiral, Irvine-Gass ‘syndrome, 83:377 
cornea, cryopreservation, cells, 78: 239° A qM E Phiebogray hy, orbital, cavernous sinus esce: 76:712 
æ > '' endothelial cells; morphological-changes; "82: 499 ^: ^Phlyétenular Keratoconjunctivitis, nontuberculcus (staphy- 
s ~ storage, improved, 79:115 ^ > ‘...,- lococcal), corneal perforation, 79:446 E 
dr E intermediate-term, 79:795 «` . 5, ' Phosphorus uptake, measurement, radioactive, optimum, 
ae eacloctyorhersyy, glaucoma, 76: 485; 79: 489 peo, * uveal melanoma, time, dose, 82:218 ; 
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l e. - PHOTOCOAGULATION, Active: inactive lesions; pre? "PIGMENT WES Mee | : det 
ili". sumed ocular histoplasmosis, 79: 428 : . proliferation, retinal detachment (massive peritetinal pro- - 
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uc P argon laser, chorioretinal anastomoses, 82: DAL a Mem liferation), 80:1 
>" .+ diabetic disk new vessels, 82:675 : o ek 25 '. . retina, ‘intravitreal diffusion chamber, autbtransplaiita- 
qM EE NES 3 Histoplasma maculopathy, 84: ga : o eer em S "tion; 80:530 E 
#7 5" + » inner wound ‘vascularization, cataract extraction, 84: 59 Pigment epitheliorathy, retiná, progressive external ‘oph- . 
EA US ... macular lesions,.néovascularization; 79: TUR ria .thalmoplegia, 80.585 | . 
Qu ir “occluded filtering bleb, reopening, 84:413 .. ^ ; v ` Pigmentary dispersion 'syndrome, glaucoma, '80:857 ` l 
^1 l1 « 7 posterior segment, pseudop akia, 83: 185 ,. ae: Pigmentary - glaucoma, primary open-angle glaucoma, in! 
$7. heh vera o structions, 75:28 ^... : E + . „vitro córticosteroid response, 80:478 ‘ i 
ğ.. c choroidal vasculature, retinal oxygeh ios 84: 62. jen Pigmenmtion équatorial lens, myopia, retinal detachment; : 
24756 disciform. macular; lesions, : ‘ocular’ asks syh- = 79:1 l "— 
4. ^ t drome, 75:13" Zu c4 0c acts 29^ retina, Teas. 79:190 : ` 
9 ^ |... effects, inr cee: 81383 ^ ' "s te nc qe progressive external cphthalmoplegia, 8ES9 > 2 
o pan-retinal; rübeosis iridis, 81: 804. gl iómoT c Pigi énted; ;paravenous retinochoroidal atrophy, 80:630 .. ` 
ih DE - self-retaining contact: ‘lens, ‘slit-lamp examination, , Pilocarpiné; adsorpzon, serum, ocular tissues, 77:918 - 
Rd = _. fundus, 81:683 -~ HUI a de pa + aqueous outflow system, topical anticholinesterase, sub: > s 
ole. tv” Goldmann contact glass, 78:540 Sues Vit Q20E€CSLÓS 7 M "senlivity, 82:883. i E ee . 
> 7€ ‘Taser, retinal capillaries, 80:591 ` ; ^— eyedrops, ‘ocular therap eutic system, 80:706 
e 2 leukocyte migration inhibition, diabetit retinopathy; T6: . "nitrate, topical, carne permeation, : TT: MODA. t ` : 
is, v 4249 z. : ocular penetration, 75: :212- a 
T AT rionphotpcoagulatéd | eyes, .optié: disk ‘congeinital pit; mac; ' ocular ‘ytissues, .eyedrop., ‘administration, membrane- 
vo 5.7 .ular detachment, 84:620 MEA a.. + „Controlled delivery system, comparative distribution, 
ip ." prophylactié, argon laser, akoni macular. scars, subret- . |. - 80:274 it! 
D -4x inal-neovascularization, 82:352 . ee LN soliton, 0.069596. Adie's pupil; diagnosis, 79: 883 | 
Bae et ae Tetina, anterior segment complications: 79:494 - E. "e uptake, iiveal tissue, 75:885 
ES ' diabetic optic nerve neovascularization, 48: 939 .- m Piniaricia, iütravitreal effects; experiinental fungal eridoph- 7 
Em 25 “senile retinoschisis, 84:18 oe TA. s T EX - thalmitis, 81:157. i A, 
Tiete venous occlusive’ disease, 79:578 7 1 jp uf subconjunétival, keratomycosis, 75:790. DM. 
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| M “retina, lésions, 75:610, 957 « . y LA D [LN US 
Voy... ^ repair, 75: 32 E x ` s. 7 .Placoid pigment epitheliopathy, acute, posterior; multifo- ^. A 
a e Photodynamic inactivation, heips simplex keratitis light E S cal, 77:659 " = 
"7 +3" intensity, 81:332 >; : | acute posterior multifocal: adenovirus type 5 infedion," ` 
ta * Photodynamic viral. inactivation, hérpes simplex keratitis, "^ «45 80:1003 T l TP : 
X Hs . : proflavine, 79:94 E : - multifocal, 76:511". ` EL xe ds odugs e 
d ` Photogrammetric an: ly, saline asymmetry, optic 1 nerve’ '" E rs corneal nsu: SOUS, 83: 191 i NS 
Peur .7 * head cup; norm hypertensive, A eyes, - Plasma cell, infiltration, conjunctiva, pancytopeiia, derma- 
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injury, welding arc, 77:653 ` i jr HUM ' 7.: "synaptic laméliae, 79:363. «LR 
' Jausky-Bielschowsky, ; ‘neuronal ceroid-lipofuseinosis, ; ; : tissue. culture cells cutaneous. delayed hypersenitivity 
83:70 "s gem OR Es ` responses, standard recall’ antigens, crude membrane 
. latice degeneration, xxx Edward: Jackson: Lecture (M . extracts, 78:40. ; 
. F 619 "n i 2 ses “tissue culture line; cellanadtated: immunity, 78:5. , 


..mecular fibrosis; spontaneous separation, 83:9 - 


> Tg ` metastasis, squamous cell carcinoma, lung; 83: 358.. ` unusual manifestations, 77:674. 


^^," ultrasonographic-chàracteristics; 78: 606.  .- 


. .. miéroaneurysms, peripheral, chronic leukemia, 80: 24 ^ - ^ ]3-Xp'translocation, 84:548 ^ ^ : 2 
» microangiography, systemic lupus erythématosus, 80:249: ^ Retinochoroiditis, "experimental ‘toxoplasinic, . -immuniza- 
neovascularization; intravitreal tumors; 83:660 ee Hons M. cobacterium. bovis, 79:641 
3 occlusion, traumatic central, sickle cell trait, 80; 648: ` d mu paravenóus, 80: 630 -- : ^ 
oxalosis, diabetics, 78:189 ` ~ o>. ; Retinol binding protein, receptor; pignient epithelial cells, 
» * oxygen tension, choroidal vesculstum photocoagulation; 23 
i 84:62 : RETINOPÀTHY, carbon monoxide,. 82: 692. : 
- papillomacular folds, mierocornea, Bilateral microphthal: central, serous, pregnancy; 77:158 ` - 
mos, high hyperopia, 79:820 e ^ "children dermatomyositis, 76:186 i ' " 
peripheral neovascularization, sarcoidosis, sickle cell; chloroquine, ring maculopathies, 78: 204 "S 
: anemia, 83:387 i - diabetic, blindness, 78:58 E See 
peripheral vasculature, spontaneous remodeling, sickling “ ' "female hormoné, blindness, 81: 890 p 
disorders, 79:853 - aes Jeukocyte : "migration. inhibition, photocoagglilzon ef- 
perivascular, intervascular reticular fibers,” 80:337. v > . fect, 76:279 ` i 
‘phlebitis, Irvine-Gass syndrome, 83:377 ` con c 007. !Qdevodo a-stimulated growth ‘hormone secretion, 82: 612 - 
photocoseu eode anterior segment complications; c l7 hemoglo in € trait (AC hemoglobinopathy), 77: 465. 
424 ' '. ^ immuünogenié proliferative, 83:471 
diabetic optic nerve neovasculanbutian: 78: 939°, ^ ^ infiltrative,.systemic lymphoma, 79:48 
photography, mydriatics, cycloplegics, 76: 1008 o .;. macula, nasal heterotapia, prematurity, 83: 499 ^" 
-pigment,. epithelial ‘melanin, posttraumatic, midration,. * proliferativé.sickle;. spontaneous. regression, autoinfarc- 
78:251- c ee ‘tion, 80:885 — ': y 
/.  . epitheliitis, bilateral, recurrent, cuis: 79: 567 um retinculoendothelial syste, réactive phase, 78:400 
epithelium, cogenital hypertrophy; 79:177 | ^c ^ 45. Valsalva hemorrhagic, 75:637 . 
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epitheliopathy, : progressive external ophthalmoplegtà,  Retinoschisis, ' juvenile, „Hemorrhagic - retina] ' cyst, -X- 
585.” ; ` chromosóme-linked, 83:853 : NN T f 


E epitheliirh, detachments, posterior ‘pole, 82: 246 : ' 1, ' senile, photocoagulation, 84:18. 
^ ' hamartoia, 82:227. Py l Dot e ctypical and reticular. degenerative 75:551 
“trisomy: 18, 76:265 O Aa - Retinoscopy; technique, *aphakic child; infant, operating 
i . epithelium cell autotransplant; iniravitfeal, ‘prolifera: - -. ¢: room, 78:335 - 
l tion, metaplasia, 80:297 "  - : .:Rétraction; congenital. paradoxigal, lower alid TB: :1027 
zw intravitreal diffusion chamber, avtotransplantatio’, . upper eyelid, 82:790 
. 5, 80:530 ..- A" - Retraction syndrome, : Duane’ 'S, nevus of Ota, axial anisome- 
a: _fepair,: postphotocoagulatiom lesions, 75: 957... iS RE. tropia; congenital ocular anomalies, 77: "799 
Rocky Mountain spotted fever, 84: 9590 o: suns - Retractor, s éyelid, ocular surgery; 78: :398 
"stalk, primary malignant medulloepithelioma, 17: 498 - .* 7 simpli ed, no pressure, cataract surgery, 80: 1084 
. subretinal fluid butyrylcholinesterase, reoperated: cin : Er uh iris, round pupil cryoextraction, cataract, 79:694 
| matogenous, diabetic traction ae 71:49, ... Retrobulbar hemorrhage, superior rectus muscle suture, 
tears, cryosurgical probing, 78:411” GEM dU [80:153 7 «7 
repair failure, 84:501 ' 5 Der + Retrobulbar: injection, subconjunctival, ‘ocular concentra- 
temperature rise, minimal lesion postion, 79: 405 ie tion, gentamicin,83:407' . 
Toxoplasma isolation, 76:566 `- 57. Retrobalbar. optic neuritis,’ bilateral, mumps, 78; 331 " 
treated breaks, long-term follow-up, 75; 395. on 27.7 V s visual pararüeters, 79:1034 : 
'type 5 hyperlipoproteinemia, 82:32 ?' - Retrocornea, fibrous: membrane, vitreous: ‘touch syndrome, 
uveal involvement, uveitis, reticulum cell saréoma, brain, 2 79:233 
bilateral neoplastic vitreous seeding, 80:433 : : - Retrolental. fibroplasia ‘full-term Diot 80: 106 
. vascular development, premature infants, 84:636 . sd me peripheral; nt retinal vessels, 76: 811’. : 


^ 


à vascular disease, occlusive; deafness, 82:232. pseudostrébismus, Szxabismus, 79:985 
. vascular lesions, prolapsed mitral valve leaflets, 19: 382 - Reversible ‘cupping, Conde glaucoma, 84: 358 
- vascular occlusion, bilateral papilledema; ventricülogra-- ‘Rhabdomyoma, or it, 80:1011 
Sco phy, sudden Blindness, 78:275. . ae Seles _ Rhabdomyosarcoma, ‘orbit, newborn, 80: 1024 
vasculature; argon laser lesions; 75: 895 Pete de __Rhegmatogenous retinal detachment, chronic open-angle 


" 1 1 


mounting apparatus, 82: 136 * ET rA glaucoma, 75:205 ^ - : 
- vein occlusion, branch, internal limiting inembrans de. “Rheumatoid arthritis, juvenile, iridocyclitis, 80: 425 
tachment, 78:324 '. ocular "manifestations, 79:1026 
- . tributary, rhegmatogenous retinal detache, 80: 53 Rhodopsin, density, vistial- ‘threshold, retinitis pigmentosa, 
vessels, coagulation, platelet adhesion inducing. factor, 75:822 .. 
' endotheliüm; 80: d T, Rifampicin, ietracy clle; topical therapy, endemic caches: 


xenon arc. photocoagulation, 75: 32, 610, 957: ma, Tunisia, 79:803 
Retinitis E zdult cytomegalic inclusion, 16: 773° ^ Rifampin, . amphotericin’ B, ; Candida endophthalmitis, 


atypical, ilial hypobeta ipM nem (Ba: 64 7, : . 83312 Me : 
. nerve fiber bundle lesion, 79:681 "m corneal penetration, 83:862' °° ~ 
rhodopsin density; visual threshold, 75: 892. EC e " Ring B chromosome, ocular findings, 78:694 . 
rod, cone function, vitamin A deficiency, chronic sleóhol.. . .Ring maculopathy, chloroquine retinopathy, 78:904 
ism, 84:658 ,. . 7', ^ Ring seotoma, fundus flavímaculátus, 80:907 
oe vaso-occlusive, nécratizing, 84: 209: . BE I L- E ,' Rocky Mountain spotted fever, retina, 84:259 
without pigment, 81:417 : i >'i- Rod; cone, function, vitamin. A deficiency, chronic alcohol- 
Retino-uveitis, adult cytomegalovirus inclusion, 80:807 <. m , ism,-rétinitis pigmentosa, 84:658 
: RETINOBLASTOMA, aqueous humor lactic. acid debydro- ^. & response,’ separation, clinical electroretinography, 75: 
' genase, 78:612 ; l T 833 ` 
EE: computed tornography,’ 84: 380 bo EE E ee, E ^'^" Rosettes,: dysplasia, retinal, experimental intrauterine trau- 
E " cystic, 80:930. ~ Nie dec OE vas ma, 77:51 ^ 
" D-group ia T 40 .- v EE "M ; RTV; silicone, orbital reconstruction, 83: 577 
€«: F = : i A H E s 
: 4 M eee pos : 





RR ee ou e ur M qno d Tu uc E. ui cL e ME 
AES pe WEM TALES Rtn Nr icu tem IS Ph LE TE P LN yt 
VS euni we. ALIE HE Li P LEEREN gcc E c egy LOO EM a ee S. 
Pe CaN TREE E M c oe o : PR QE E DE ea Re a rms 
"eR: ‘ 42: 274 7. Uv AMÉRICAN JOURNAL OF: OPHTHALMOLOGY. COREL 2 EE 
HN an ‘Rubeosis: iridis, microvascular injection, néovascular glau- ‘Segmental. sponge explants, ‘buckle height, ulteasonogra- 
TE - coma, &3; 508 Hn e^ eae a phy, 84:508 - ' eds 
ie pan-retinal photocoagulation, 81: 804 -, ACE x : ET 8s .» Segmental vascular patter: ehorócap tatis." 80:198 ze aud 
AE “ales, slit-beam, 81:851 M DA '5^ 4' Senile atrophy,. orbicularis, oculi musele, ‘ultrastructural 
se » Rupture, choroidal; late macülar seriplictions, 77 i50 Lr : — "change; 78:689 estie 
rag, traumatic, ‘cataract wounds, 81:722 «^. i. . vc --Senilé'macular degeneratiori; Best's vitelliform de enera-_ 
a ME Popia serosanguinéous: detachinent, ost 2 . pon puer neuropathy, leukocyte migration inhibition; 
C MEL Ve, Us "p5 s Sw ..0 T1594 E^ . 
n d ^Rüstell bodies;.plasma. cells, conjunctiva, 76: 997. * (75 v predisciform, 78:763. — - E T 
m Se qe iita t. ug See UC 75 WAL ©" Serosanguineous: -detachinent, late, macula, traumatic chor- 
on RAG a TET M 5. , oidal rupture, 79:997 RI. 
P -:'Sáccades, paralytic'strabismus, 83: Vg. issu . - Serous retiriopathy, central, ‘pregnancy, Ti 158 ` an d 
dos *'Saccadic. velocity, active force, orbital blowout fracture; -. Serpigirious. (geographic). choroiditis, late staj e; 82: 343 
eae "78:665 ~. od s LCGUU. Serim, aqueous humor, immune coniplexes, 84:24 ~ 
jv. f : endocrine ocular ‘disease, 84: 695 " Ves jv.  .  immunoglobülin levels, Navajo chil dren, achora, tear, 
®xy/ s 7 horizontal, Duane's* syndrome; 80: 901 RN M E D “+ oSUf8:306 c - Rcge VE 
cag 7-hypometrie, 78:1002 : Pu o E ^. ocular, tissue, pilocarpine adsorption, Tr 918 ; as 
a b “measurement, lost, slipped. mure E TT: 215. . Serum I; E concentration, tear, tissue, vernal conjunctivitis, j 
Au e "measurements, internuclear ophthalmoplegia, 81: 296 i 81:506 f i : alt. 
T PE Safety glasses, shotgun pellets; S167): : MASS eem beds saz éoid’ velis 82: 105. S E 
m :*.Salzmann's nodular degeneration, cornea, 79: 21 rius - Seven-minute coeificient of. out ow, negative findings, 78 
3*4 74, Sarcoid granulomatous: cyclitis, 81:82 ^^ ^ 5, of Hl Pu “B48 . . 
n .9arcoid uyeitis, serum lysozyme, 82: 105 ~ Mar A ' Shy-Drager syridrome, ocular : signs, 78: 1032 ` 
de NE Sarcoidosis, gastrointestinal, conjunctival’ blóriy: 80: 102 ~> . Sickle cell, anemia, peripapillary; macular. .véssel .occlu-. 
Ba -peripheral retinal neovascularizatign, sickle, ‘cell. anemia, E sions, 75; 861 <, 
tre 5 ' 83:387 `; a “hemoglobin c disease, macular capillary occlusion, TÉ. ; 
MU: “Sarcoma, granulocytic, myeloid; sarcoma; bloro. opli ` 459. ' De NX aea LR 
La. T, 'ithalmologic manifestations, Third 'Pan"American Asso- | ," - severe ioroliteratiue retinopathy, 81:603 Bs cen 
es x +, ciation: o Ophthalmology. ‘and an Journal. ok: -^ trait} hemoglobisicpathy, angioid streaks, TT: 46g“ teal 
ii". Ophthalmology Lecture, 80:975. ` ilb a monocular blindness, 81:850 ~- - i 
INCL Kaposi s conjunctiva, 79: 490 oe Dn Pas s „retinopathy, proliferative, spontaneous’ regression áuto-: : 
vU e. s ‘reticulum cell: ‘brain, uveitis, bilatéral 'neoplästie v vitiéous: dcn ‘infarction, 80:885 . a 
£v ^ seeding, retinal, "uvéal involvenient, 80: 433 oo San : ^ .'traumatic central retinal occlusion, 80:648. NUS 
JE 57" "ocular, 79:39 - [Ul X *Sieklin .disorders, A remodeling, peripheral rete. 
vi e Scanning dynamic isotope, relative ‘blood. flaw, “pertech: ` x ‘vasculature, 79:853: res e 
ses E> v netrate-99m, 77:223 ` : Sides. -ocular,transscleral; 84: 90 . l a 
ae shies S canàl, endothelial tübule; jpressüredependent. Simple préssure bandage technique, fiee skin grafts, 84: 121. 
UI) wt" change, 78:630., . . Sinus, carcinoma, paranasal, orbital mucocele, 80:943 À 
A rA endothelial vacuoles, giant, postiinortem’ formation, T6:. ' "diseàse, cavernous, orbital phlebography, 76:712 P 
"E . " 896 ' . s gaining, deep orbital dermoid, 79:310 4 
ce 11 “Tight microscopic uantititiom, gd: 234. gu $'syndrornie, corneal] thinning, perforation, 78: ‘O17 
6d ot ue endothelium,” pressure-induced: changes, . ilsasiructirer l, cloverleaf syndrome, 76: 716 = l 
eusAIC. 80:863- B lo oe Slit-beam ruler, 81:851 MM. 
aS inner wall, protrusion, 82: 875 ^ "« QE e ra En l Sii limp, contact ‘glass, attachment, variable length inden- 
P n microsurgery, aqueous outflow. system, 76: 906. ME NE tor, 76:845 . 
PEN trabecular wall, primary open-angle . glaucoma, early : Goldmann tonometer, 84: 430 À ; i 
IUD "stage, 78:689. > va: "IQ E NC " “photo raphy, light-additive method, 76: 1915; 
a Scissors, corneal att 76:396 >.: So a ' .. Single frame stereoscopic, 78: 856- - ON 
Ey ae .. vitreous, forceps’, 80:767 `.. =» e eur Wea o et Simith-Leniliz Optiz syndrome, eclerecomiens@472. ` 
P d "SCLERA, ‘angle depressor, 76: 845 MURS UNE A m. Snellen visual acuity, stereoscopic perception, 78:722 
£n a blues keratoglóbus, -83:225 m qq uM c ‘Snowflake’ degeneration, hereditary vitreoretinal degenera- 
-7 nad K . buckling, broad, retinal detadiment: giant a, 83; 518. . fion; 77:143 ` i M , SS 
vege on] “explant, ‘homologous, retinal ‘detachment’ surgery, 77i "Socket, Aantráctad, 83:24 f ' " 
bu MS 50 (d E fluórescein, histologic. Jasalizaduem choroidal ma- 
WS m ~ keratoprostheses, temporalis ud fascia, 46: 35 * : ùa lignant melanoma, 83:836 s 
LES. *, postoperative» ‘anterior segment, Doce hemoglobin ; -ocular tissues, histo'ogic localization; 80: 1058 
ovS Sess. SC diséase, 75:426- oy UV. Soft contact lens, aphakic, corneal vascularization, 83: 121 
noc z ole prevention, vitrectomy. 78: 337. CIL. 1 | filamentary keratitis, 76:978 - ' à 
C iceornea, ocular' muscle, ‘comparative. tissue z response, Su" 4 ' permanentswear, aphakic: 'eyés, 83:115 ` 
UE. `- > ture material, 84:924 A; Soluble sustained release ase ophthalmic delivery. unit, 93; T28 ` 
sS S , "iniplant, conjürictival: 'epithelial Íngrowth, 83: 504.: e : 3 Sonography, Doppler, carotid artery disease, bedside tech- 
,-.. 4 involvement, symptomatic porphyria, 84: 799 . m —. * nique, 77:227 x 
e nt -. ring blephärostat, 83:592 i S Spasm, spontaneous cyclic ségmental. sphincter, Adie's 
Ra ae : >" Maphyloma, ectopic brain tissue, limbal dermoid, "16: 984’ - tonic pupil, 82:636 - - 
ee? up urative corijunctivitis, 78:856 C Spastic. entropion, mitochondrial crystals, muscle tissue, 
AI. p 'ained, external, subretinal fluid'absc iion, 76:30.^5,.. 75:713 | 
T eue, polfarteritis, exudative retinal detac ment; 82: 604" E . +! Spatula, Tanini rranspaole vitrectomy, TI: S94 
M * Sclerocornea, Dand y-Walker cyst, 78:54 >. Sw b : d ; Spectacle’ aid, contact lens wearers, bilateral ‘aphakia, 80:: 
di M x Smith-Lemli-Optiz syndrome, 84:72: ^ e P. oy y+, 547 . 
E n 5 ;unbalanced translocation (17, 10,), 78; 49 . AL. * Spectacles, binor fusion; monocular aphakia, 84: :700 
a - Sclerosis; tuberous, no mental decies € or epilepsy, adult i ‘microsurgery, 78:336 NE 
: : 16:955 .. Specular microscopy, corneal: endothelíum.in vivo, 81:319 
Ls " Scotoma, ‘hemianopic temporal arcuate, hromóphobe be ' Sphincter, - spontaneous cyclic segmenta spasms, Adie’ Scy 
E " a noma, 77:388. - ML M , tonic pupil, 82:636. m - 
D of. ring, fundus, Éavicnaculatus, 80: 907 - i fe ME ‘Spinocerebe ar degeneration, slow eye, movements, 76:237 
Ro ; Screen; tangént, perimetry, twin test abies 83; 923- 224 Spondylitis,’ ankylosing, ` famil y, HL-A antigen, uvelds, 
ae ‘ Sebaceous ° ‘adenocarcinoma, multicentric, | meibomian: 82:139 a 
E: oe T: -v gland, 77:326 . " of ` . Sporotrichosis,, “orbital margin, 77:750 — ; 
7 Sebaceous adenoma, eyelid, visceral malignancy, 78: 252° ^; Squamous.-cell - -carcinama, conjunctival, malignant, lym- 
: «Sector: iridectomy, peripheral, 80:853 os  - ML CAN phoma, 80:503 
et photophobia, 82:316 Hug ELS CUR ui ` Staphylococcal endophthalmitis, metastatic; chronic irido: ` : 
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berculous, corneal perforation; 79:446 : e 
spp scleral, ectopic brain tissue, timbal, dermoid, : E 


Star folds, ud felina detächment, 77: 76° E 
Stargardt’s: disease, fundus flavimáculatus; 32:527." 
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Mc i ‘artery, detection, - -óculer- cranination 


Steréoacüity, development, children, binocular single v viz’ 


sion, 79:96 
Stereogram, random-dot,’ amblyopia screen;ng, 80: 893° 
_ Stereoscopic perception; “amblyopia screening, 78: 707, T M^ 
, Snellen visual acuity, 78:722 
Stereoscopic projection system, inexpensive, 81: 529" 
4 EOSO slide projection, 75:897 M 


` Stereotaxic intraocular surgery, vacuum, electronic contro] 


systems, 77:845 | i 
‘vitrectomy instrument, 76:527 


. Sterilizable lever-handle, onenian microscope’ without: Y» 


zoom, power adjustments, 76:84 
Sterilizer, improved. ultraviolet one "78:329. .. 
Stimulator, transscletal, visual-evoked response, 76:395 


Stimulus, penes , electzoretinography, corneal: electrode, 
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Stopeock, E double syringe, fluorsicein irijection,. 


STRABISMUS, double hook, 77:763 . EET. 
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' eye position, ‘general anesthesia, 84:574 . 
genetic analysis, vergence measures, dis 79:978." 
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incomitant, binocular single vision, visual field evaluà-" 


tion; 78:800 . 
manifest, detection, children, prospective icol Tí: 0T c 
» retrospective study, 77: :21l n 
paralytic, abnormal saccades, 83:112. ^ 
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pseudostrabismus retrolental abroplasia, T9: 985. ^ E 


surgery, oculocaidiac reflex, 76: 
pediatric, brief hospital Eun 80: 525; 
retinal detachment, 79:305 -- z, 
synthetic absorbable suture, 82: 300 ` m 


NM. ded involvement, Dimmer’ s nummular keratitis, 


" E 
> à al 
ree 


iris, idiopathic’ cyst, 76 64 "wee 
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“keratitis, herpetic, cell-mediated immunopathogenésis, 


82:827 E ub 
outgrowth, orisal: 76:445 
Subconjunctiva, antibiotics, nd distribution, 81: 307" 
episcleral lipid globules, 79:262 


temone ophthalmodynamometry, anticoagulation, 


intracranial, traumatic eye, air-movement, 83:915 ` 


3 


dir concentration, gentamicin, retrobulbar injection; 
3: 


.. Subretinal : fluid, absorption, postscleral buckling, un- 


' drained, external; 76:30 
-. butyrylcholinestetase concentration, ‘primary: thegmato: 
enous retinal detachment, 75:627 | 
non rainage, retinal detachment surgez y, Tf: FE s "s 
Subretirial neovascularization, 81:104 


. prophylactic argon laser photocoagulation, atrophic mac-. 


. ular scars, 82:352 E 
Suction'cup, forced duction, 77:762 . vel 
Suction cutter, vitreous, aphakic keratoplasty, 76: 331 


Sulcus defórmity, superior, enucleation, surgical correc’... 


-tion, 82:365 


 Sulfonamide, gentamicin, anti-pseudomonas Activity, "E s ‘i 
: 314 at 


- Sulfur hexafluoride, vitreous cavity, 19:67) ot 
ur ir a EE muscle, Gveraction, Georges de La Tout; - 
palsy, spontaneous head tilt, 79:972 vá wis 

` tendon sheath syndrome of Brown, 79:82 - 


LN 


‘Superior oblique tendon sheath Men Ede simulated, o, 


bital floor fracture, 75:700 
oe qud muscle suture, retrobulbar hemorrhage, 
, 80:1 
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- Superioris muscle, levator AA cataráct extraction 


aponeurosis disinsertion, 81:337 , is 


Brown.s syndrome, 81: 989°... 
- canalicular, polyethylene tubing, 78:72 795 
cataract; ‘polyglycolic ‘acid (Dexón) suture, 7H 178 
ee glaucoma, 'cataract extraction, cellular immunity leuko- . 
cyte migration inhibitión, 77:59- . 
..Su dden visual loss, 78: 1009 o: - 
instrumentation, illumination, dun 77:6 * 
` intracapsular cataract, one-day hospitalization, 78:967 
` ocular; eyelid-retractor, 78:328 ` 
; ophthalmic, 20-year mortality, Wilmer Institute, TI: 517 
- "Orbital floor fracture, correction, 76:152 
retinal detachment, modified eye: ae 76: 846 
. nondrainage, subretinal fluid, 77 
_- stereotaxic, intraocular, vacuum, M ones sinbol Sys- 
tems, 77:845 © o. . 
-vitrectómy Instanes, 76: 597 ` 


^. ey oculocardiac réflex, 76:533 —— 2 


pediatric; brief hospital admissions, 80:525 ` 
superior sulcus d deformity, enucleation, 82:365 


` .üpper eyelid.fold, 80:1019 


vitreous automated operating microscope, 77; 61 
Surgical chair, microsurgery, harid support rail, /8:332 
Survey, ophthalmic'researc ; development needs, 76:389 
SUTURE, Arion's, blepharoptosis correction, 76: 276 

comparative - tissue response, cornea, sclera, ocular : mus- 

cle, 84:224 ' 


E corneal. traction, globe rotation, 16: 159 


‘forceps, microsurgery, 82: 939. ok 
nylon,.protruding monofilament, 83: 546 É 

£s acement, corneal incisions, 82: 786 - 

polyg] ycolic acid (Dezori); cataract’ surgery, 77: 178 

removal, penetrating: keratoplasty, bacterial endophthal- 

. > mitis,’80:509- m 


"^ superior rectus inusdle: retrobulbar hemornhace. 80:153 ' 


' synthetic ‘absorbable, strabismus surgery, 82:300 
' technique, transiridéctomy, Binkhorst iris-clip lens im- ` 
plant, ‘82:7 
"Tycron, clihalicular repair? 75:731~ 
ME ocular, systolic hypertension, 84: 341 
_ Sympathetic ganglia vascular supply Seclusion, Horner's , 
syndrome, 7 
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- neurogenic dune: atrophy, octilophatyngeal b : | *wisual loss, glaucoma. 81: :706 . WW DLE 
s, ment, 76:324 WE ME rae Fluorescein’ solution, pauco, aqueous, outlow, antefie- . . 
A e aeol i 76: 1038 mu os WE UE CES ~" chamber, 82: 184. . "A TES he etri S. 
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" Fluorescence, ‘choroidal dolar bua. induced oculer ' Gene, frequency, non-Jewish population, Tay-Sachs dis- 
iypertension; fluoréscein angiography, ocular hemody- - * ,*éase, 80:560 . 


^ nàmics, 77:6 - retinoblastoma pleiotro ic effect; 79:709 ' 
hematoporphyrin derivative, choroidal’ malighant melas.. . Genérál anesthesia, 80:9 
noma, 78:564. OV. Generation'sites; receptor polenta: NM 80: lll 

Fluorescent light, retinal i injury, 75:5417- p LACE" ee Genetic disease, tyrosine-induced, ocular, skin lesigns, 82: 
Fluorocytosine therapy, fungal. infection, 79: 339° rt S +811: 222 
Fluorouracil, treatment, excessive-lacrimation, 76:865. « ^. Genetics, évigenital glaucoma, 80: 966 — 

~ Flurandrenolide,. topically applied; 'open-ángle. glaucoma,” . counseling, " 79:346 . 
7. 80:564 Best’s macular dystrophy, 82: 939 ° 

. Flutter, oéular,- dowibeat nystagmus, supratentorial origin. , : keratoconus, 78:745 ': DEMNM 

^ 80:564 . . Metabolic eye diseases, 83:773 : uL ETE 

- Focalretínal lesion, ‘adult toxocaial iifection, 81 :251- RED ee | ODDS counselling, 79:164 ^7 
' Folds, choroidal, .papilledema, 76:411. .'" ay quantitative; clinical medicine, 84: 451 . 
d corneal, edema; disk, 76:322 A " ;,' a seréening, advocacy, compliance, 79:343 ` 


84:282 3 à -..Giant-éell arteritis, 75:1058; 77: 610 
Foveomacular retinitis, e epidemiology, 75: 1088 : PER. complications, 82:956 ` S 
Fracture, blow-óut, orbit, 80:782 ES 22 a n. Cranial, 79:165: DOF Soe 7 
facial, blindness, 83:152 ' > 5 Vu 2v UE d Rege ischemia; papilledema, 82: 155 > > 
orbital floor, 34: 608 n Ms "ov 1, temporal arteritis, polymyalgia rheumatica, 84:280 
Frame design." P impact  resistance,. ophtlialiic , lenses, i Giemsa stain, conjunctival smears, endemic ‘trachoma, cy- 
; strength, 81:251 ‘tology, chlamydial ‘inclusions, 80: 
__ Framingham Eye Study, major prevélince findings, 84: Gland, accumulation, lacrimal, , ‘Ga; 78 884 . 
756 Pp -Glass „bead. implantation, osterior subperiosteal, TM 
Freeze-fracture method: retinal end. "79: 707 E E: ' . supratarsal sulcus, enophthalmos, 78:747. 
Frontalis muscle, sling; blephàrospasm, ci yk a . GLAUCOMA, advanced, intraocular surgery, 83: 148 
. Fuchs' epithelioma, ocalized amyloidosis, lia body, ` : angle, congenital aniridia; 80:566 f 
. senility, 77:133 E ' angle blo prophylactic iridectomy,, 81:865 
Function, macular, testing, 82: 518 - paus — qu chronic open-an tie e; in vivo ‘measurements, diameter, 
.FUNDUS, acute Leber optic ae Ti: 282. ra E "E .Schlemm's can 
alterations, fiecked retina, onchoceriasis, 80:170 . n angle-closure, acute, "fellas eye, 83: 37 
angiography, changes, hereditarv U 7e 168. . vision. damage, 779:1066 . 
change; after traumatic hyphema, 18:158 > l . `. anterior, lens curvature, 75:1055 < ` M 
- Pendred's syndrome, 81:119 ^ «^ ` : 2S ' indentation gonioscopy; iridectomy, 80: 566 
'. corneal potential alterations, sleep, 76: 864 mE | .. lens thickness, 82:660 
fluorescein, angiography, 79:163 -. . " ^. * ocular A on py, 77:426 
hemorrhage, ru peed! intracranial : aneurysm, clinical cori po. pupillary:block, 75:543. . 
relation, 77:197 "surgery, 82: 959" : 
. hereditary dystrophy. Sorsby’ S familial pseudoinflanitna- ` . aqueous, outflow, fluorescein ‘solution, anterior anbe, 
'. tory macular dystrophy, 83:1 . 82:154 
. ophthalmoscopy, fluorescein angiography, añterior ische- : atrophy, radial: peripapillary capillary; visual field de- 
' mic optic neuropathy, 80:314- TX 4. | «+ fects, 80:311 - 
Bhotogran y; unsharp maing, 76: 865 ia aS 2. Tt ical band keratopathy, 80: 565 
F pion se Me eura 75:172 ' . Su CX eed. ford survey, 77:284 ' 
ardt’s diséase,&2:154 > 2. ML ns 0€ possi simple, photogrammétric évaluation, 75:741 
rud endophthalmitis, 76:1037 ^7 ^." * chronic‘open-angle, disk; hemorrhage, 8 
Fungus; infection, 5-fluorocytosine ous 79. 339 . "+ + secondary, rhegmatogénous retinal: detachment, 76:177 
opportunistic, saprophytic, corneàl. ulcer, 75: 1058 aU -chronic retinal vein occlusion, 83:77 
Fusion, preoperative; ‘distance-near relationship, recession, . . ¢closéd-angle, miotics; 80:968: - 
lateral recti muscles, 80:967 "5  .. congenital, chromosomal abnormalities, TT: 131 
»Fusional convergence; acute loss, post head trauma, 19: 530. pct corticosteroids, 76:867 
p G mA a : m follow-up: examination, : 78: 356 
e meee. Pa tas X OMS enetics, 80:966 l 
e E A deficiency, cataract, cause, 16: 870" - MEET ereditary, 75:745, 1056 - : 
. twins, 78: 162 . Mut a ocular-dental-digital dysplasia, 82: 336 - 
` Galactose, metabolism, “inexplicable” infantile cataract ` twins, 84:448 
maternal enzymes, 79:710 |.” + conservative treatment, T 343 l 
- .Galactosemia, diabetes, polyol accumulation, aldose reduc- corticosteroid, 84:448 - — - LP 
`, ` tase inhibitor, 77429 T o effect, 75: 089 o os ' 
negative urine sugars; 78: 566 l E Bare eat trabecular meshwork; aleitiun. microscopy, 77:426 
Gallium-67, lacrimal gland. died 78: 884 L. + cortisone; mucopólysaccharides, pathogenesis, 79: :167* 
Ganglion, block; „stel ate; pharmaologic : reversal, Horner's ‘cupping, human optic disk, 81: :863 a 
` syndrome, 79:1062 A TN . , vertical: ovalness, 82:333 ; 
:. . qüinine amblyopia therapy, 75:540 cyclocrvotherapy; 84:139 > ? 
. cell, refractive errors, receptive field- organization, 75: 181": disk coe ete 76:175 - 
. . retinal, electrical activity, blood pressure, ‘80:170 ` ,. . drug therapy; 75:176 . i 
. retinal synapśes, 75:345 TS E. ^. 7 7 lepiscleral venous pressure, '81:548 a 
Gangliosi sis, juvenile GM, ! 79: 160v^ ` P CHEN - etiology, 75:175 c 
type 2, GMs Sandhoff's disease, 78: 157; 78: Vag . ^. 'eyes, normal, short-term intraocular pressure increase, 
Gaze; ‘deviation, contralateral, supratentorial hemoethage, ” . ^! electro] hysiolog ical behavior, 80: 560 
. 80:168 - ^» ^ aes "EY study, 75:907; 80:562, — 
periodic altcrnating, * ‘Ping-Pong,” 82: 664. j ', further póstdiognosis evaluation, 77:985 
'downward but not upward, paral RD lesions, 76; 409: . hémor agic, CS Derepy, 77:287 
' Ggze-evoked movement, upper eyelid, 75:908 — ; +, . 557 HLA antigens, 80:3 ; 
Gelatin implant, absorbable, s scleral buckling, nontraumatic ` "infantile, 75:176 .. . ' E NC 


Forceps, “retinal. heniorthage, vacuum “extractor; newborn -Geriiculate nucleus, lateral, unilateral eyelid closure exper- i 
delivery, 78:155 : , ... simental strabismus, ‘80: 1108- : 

Foreign body, corneal, “sparks frorn bumper-oar rides, Du ' ;Gentainycin, intraocular, toxicity, 89:518 

e 937 ie i Geniculate:body, lateral; receptive fields, 75:919. - 

*  Jocalization, radiolucent: intraocular, 76: S0 ix ; Geographic helicoid- peripapillary choroidopathy, 79:168. 
. Fovea, retinal vasculature, 79:341 7*4. Germinoma, suprasellar, diagnostic confusion, optic glio- 
' gun gazing, 82:338- x 7 Q0. m; mas, 79x f 
Fovea contialis, indocyanine green, Hacrescein, diffusion, Giant-cell, tears, retinal détachinent „management; 79:529 


* retinal dialysis, 76: 326 ' IE CT _ intermittent, excavation, 76: 608 
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» intraocular pressure, Cone 


ie ' "tension; normal eyes, .75:1057 
l , deperiderice,. manometric investigation, 78: 155 2 ap 
iridencleisis, cataract, 75:1053  —— OF be te 
laser jridectomy, 17-423 °°: dd ANDE. 
is laser microsurgery, 80:1109 5 Miet 
' . lens, opacification, postoperative, 78: 155 : M 
- low-tension, 75:174 CE 
^ factors involved, 76: 608 ` A f EU DES 
^; malignant, management, 75: 1060 : 
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2 malignant uveal nielanoma, meclianisms, 75: 741 ` 
~ mass'screening program, 83:7 — 
7" nitrates, 83:608 - E E a 
- + open-angle.-75:174 
V^ topical applied flirsndrenolide, 80: 564 i 
: ' visual fiel id progression, monocular field. loss, 82: 665. 
Optic cup, vertic 'elongation, 76: :176 E * 
! optic disk, 75:907 : toes = lex 
".. visual field, 84:606 ; « 
pathogenesis, optic nerve lesions, 82: 665 ' 
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` pigmentary, current'conċcepts, 78:358 - 
: Tistologic study, 78:358 Aa NC CUM ee 
„retinal detachment, 78:880 -. n 
scanning electron microscopic. findings, 80: 786 . 
pilocarpine, Ocusert, 79:1063 PUE 
` "provocative test, T8: 155  - PERLES 
plasma cortisol suppression, 78: 745 
p acute angle block; prophylaxis, fellow eue 78: 
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a primary anglé- rd ocular biometiy: 84: 446 - 
i P open-angle, HLA: B12, HLA-B7 antigens;. 83: 


arc posto orally administered hydrocortisone, 83: 
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d -psychovisual disturbances, T8: 561 
^» retina, capillary aneurysms, 78: :564. . x 
- | Secondary, angle recession, 78:158 |. ° 


water-drinking test, 82: 660 DM E 
_ sürger 
me 


icine, 75:178 ^. Bi. 
_timolol, beta-adrenergic blocking gent 84. 981 z 


` ‘traumatic; anterior ségment injury, trabucular meshwork, 


* damage, 84:449 

unilateral, iris-nevus (Cogan-Reese) syndrome, 8i: 250^ 

: Me cy Goldmann perimetry, black’ tangent scréen;. 
' loss, mechanisms, fluroescein angidgraphy, 8l: 708 

prognostic factors, 82:810 : 5, 
screening, 76:321.  ' 

automatic perimetry, 82:809 . 
. Glaucomatous optic nerve disease, pathogenesis, 81: 705 
Rx ie” preretinal proliferation, mechanical injury, 76: 
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- Glioma, bíginstem, facial contraction, Hobma 78: .1049 ` 
' ‘malignant, optic nerve, electron microscopy, 77:285 ` ^ 
VB spreta germinomas, diagnostic confusion, 79: 


„optic chiasm, diencephalic syndrome, histology, 76: 170: 
T ‘optic merve, chiasm, children, 77:940 

diencephalic syndrome, 75: 176 i 
` treatment; anterior visual pathway, . 84:603 
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inopathy; 
` deafness, 81: 
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: Glutathione, :NADP-linked enzymes, senile cataract, ‘76: 2 


' Glycerin, intravenous infusion, intraocular. préssuré reduc z 


tion, 75:1060 
Glycine, therapy. intraocular pressure reduction, 75: 54): 
' Glycogen, content, cornea, tight contact lens, 77:286. ' 


'.' Storage, DOE ophthalmoplegia, abnormal mito- 
E chondria, 77:128 


': Glycoprotein (mucus) content, tears, normal subjects, dry B 


. eye subjects, 82:335 


.Goldenhar- orlin syndrome, E ofa REE bd dys-.^ 
cp Meri once congenital ophthalmo-.. 


: plegia, oa: 81r : irs 
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pexcangle, low- "x 


a malignant aphakic, aphakia, vitreous body, echography, 
bcn 82:662 . 


e pleny thiocarbamide tasting, relationship, 78: 157, xm 


' - simple, ocular tension, diabetes, 78: 156 . l o 7 AE Do . 
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«Globo, atrophy, echographic-histologic comparative study; ^ 


Gificose, ‘intolerance, familial syndrome, pigmentary reti- 
hypogonadism, mental. retardation, nerve, 
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i Gonioscopy; indentation, iidectomy, angle-closure glauco- 
ma, 80:566 

Goniotrephination, _ ‘scleral flap; histologic disk examina- ` 
tion, 81:252 
primary chronic glaücoma, 77:780 


> Gonococcal ophtha'mia onm 11:834; 80: beo. l 


y Gonorrheal connate 76: 1034 - 
‘Graft, cornea, cells, 75:1057:  . 
full-thickness, tissue-type onb 79: 712 - 
HLA matching, 81:866 
penetrating, postoperative astigmatism, 80: 782. 

; local, host Teaco ‘anterior chamber, corneal endothelial, 
‘pocks, 80:1 jo dire ni "y uH 
reaction, Pag 16: 1038 loque + Le 

. ' successive keratoplasties, 32: 154 -à 

" Granuloma inguinale, orbit, bony involvement, 75:741. 
Granulomatosis, Wegener, ocular involvement, 80: 1108 - 
Cu Puls choroid, disseminated histoplasmosis, 16: 


- Granulomatois endophthalmitis, 
> 2^7 duced, passive transfer, serum, 82:813 
‘GRAVES’ ‘DISEASE: euthyroid, subgroups, 83: $n 
-eye changés, 75:746 ; "m 
heredity 751342 dE A 
: jodine-195 therapy, 78:885 - AU e ae 
‘medical therapy; 75:746 , 


5 natural history, thyroid. function studies, 84: 196. P. + 


. oculorotary muscle, 84:450 .. wee 


-experiinental lensin-. 


: Ophthal triiodothyronine- induced thyrotoxicosis, 81; e 
fs 250. : 
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a manifestations, 19: 900 : 
: ophthalmopathic, contact B-scan echographic diagnosis, 
optic- neuropathy, TT: 612 
orbit, involvernert, ultrasonographic evidence, 78; ses. 
athology, "15: 746 
Spem 15:146 i 
es menona! o iscómpression, progressive ophttal- 
opathy, 7 . . 
surgical management, 75:746 
"thyroid; ablation, radioactive rodini, T: 127' 
"response, 75:340. f ; 
. Growth-curve, lens, 73: :880 
+ Growth-hormone, diabetics, muscular exercise, plasma lev- 
^C ‘el, 78:1054  ' 
Growth-retardation, orbital regon radiation, retinobles- 
toma treatment, 78:1053 ; 
, Growth stimulation, proteolytic enzymes, corneal tissues, 


be 


aane dine 3) 3% therapy, adrenaline 0.5%, eyedrop, 84: 


. Guillain-Barré. syndrome, ophthalmoplegia, immunology, 


* Gun shot (air gun) injuries, 76: 172. 
P" SOE: chorioretinal doceneraHom: aminoaciduria, 


choroid, retina, hypersrniinenna, 79:161 ps 


H-fucose . incorporation, autoradiography, interphotore- 
- ceptor matrix synthesis, 77:427. 
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i" Sa screening, diagnosis, “Tay-Sachs disease; 6S: 


Hallucination, Visual, release pheaomena, 76: 1032: 
Hallucinogens, 84:757 
Halogenated hydrox quinolines, neurotoxicity, 76: 611 


' Halet ane, intraocular tension, nonglaucomatous children, 


ketamine, 78:356 
Eon artesthesia, intradcular pressure, children, 80: 


Hand washing, routine: antibacterial afrectivéiess: 76: 870 
:, Happy puppet. syndrome, ocular manifestations, 77: :611 

Harada s,.-Behcet's, Vogt-Koyanagi syndromes, 76: :613. 
Head, eye movernents, spasmus nutans, 83:7 

position, abnormal, ccngenital nystagmus, surgical treat- 

ment, 77:937 
meridional variatior, ‘visual acuity, 78: 162 
trauma, acute loss, fusional convergence, 79:530 |. ': 
cal. blindness; :79: 1065 

Headache, ‘carotid: artery Viscase Horner's syndrome, 82: 
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` migraine, 75:743 


- Helicoid peripapillary choroidopathy, geographic, b 468 oe 
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Hemangioma; cavernous, eiie optic disk, 82: dig "ec Hereditary : sensory nobel: tonic pupils, 83:293 , 
. choroid, malignant. melanomas, isotope , examination, ow “Hereditary: -yértical nystagmus, 76:869 . 
810 wrt sg -... o Heredity: geular dimensions, angle-closure glaucoma, TT: 
orbit, congenital, eyelid, 78: 357 LAE 2 Bi ELLE. -426 
regression, echography, 84:886 =ne t fs . Heroin, withdrawal, acute; pupil size, “78: 1054 
Ota/nevus, Takayasü arteritis, 79:339 : ` Dj B anisocoria, 77: 198 Fg 
Hematóma, subfrontal epidural, ipsilateral crophibatiios;: l es simplex, cornea, interferon, 82: 3397 : T E 
15:145 nfection, Bell's palsy, 81:546 - - 
Hematoporgh yeh devai flucrescerice; choroidal malig. t AE prophyláxis therapy; 79: 339 
. nant melanoma, 78:564 - "recurrence, prostaglandins,.8 1:867*: i 
- HEMIANOPIA, bilateral Some: fenes vision pre- .. Herpes siniplex. encephalitis, biopsy-proved, adenine arabi- 


servation, 78:885: M B lx noside, 84:760. 
,binasal, 77:427 . : um eee simplex keratitis, Dele ud encephalitis 71:422. 
'bitemporal chloroquine ftinopathy, 80: 317 . photodynamié inactivation, 77:424 ' 


color blindness, 80:969 i H erpes simplex retinitis, neonatal, 80:782 
field, restricted océipital ‘ablation, visual capacity, 80: 313 Memes ‘simplex virus isolation, aqueous humor, recurrent 
heteronymous, optic chiasma, 77:610 : : " : iridocyclitis, 76:862. 
. homonymoüus, isolated; 76:321 ' Be Po As ^ Herpes zoster ophthalmicus, delayed contralateral hemi- 
' midline tilting, seeing, nonseeing areas; 82: 954 . JN paresis, 78:749 
` Suprastriate, 8:885. l -` 'Herpesvirus éncephalitis, herpes keratitis, 77: 492, 
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| Hemiatrophy, ; piopressive facial, neurologic coniplications, _ Herpesvirus hominis, types 1 and 2, 77:4 

79:709 . 2 v *  Herpetic keratitis, immunofluorescence, 81: iiis 
Hemiparesis, delayed contralateral, herpes zoster, ophthal- ; poy" peneralin keratoplasty, 80: :970 . Ae. 4 

micus, 78:749 PO . poly I: C, 78:88 
Hemiplegic 1 migraine, retinal degeneration; 79: 166° ' simple, DU complicaied, vidatabine therapy, 83 439 
Hemochromatosis,- ‘mel anin, . iron S ocular struc- .': ulcerative, interferon, 82:6 

tures, 75: 1053. . : - Herpetic ulceration, cornea, " EiBüoiothymidinis: 79: 713 
Hemodialysis, "orbital. bruits, 80: 969 . ~ "^^. Heteroriyrnous hemianopia, optic chiasma, 77:610 
Hemodynamics, SH) Poe EA 3 jeilar - Hetérozygote, detection, tears, Tay-Sachs disease, 77:428 


pigments, choroid finpresceners induce ocular h hy- homozygote, detection, Niemann-Pick disease, practical 
B alpine 77:609 . : :; , ehromogenic procedure, 80:1110 
oglobinopathy, 80:786 KS  Hexosamiinidase, exogenous, response failure, Tay-Sachs. 
Sek ing, macular, périmacular vascular reniodelling 83:- disease fibroblast model, 77:1 


- --. High altitudé stress, “retinal. EA 80:560 — 
HEMORRHAGE, acute, pituitary tumors, treatment, 80. High myopia, contact lens, central vision, 78:748 
170 " 'Hippel-Lindau syndrome, kidney, radiolo , 84:138 


disk, chronic open-angle glaucoma, 83: 769 Hirschberg, Krimsky tests, distance, optica aid, 77:131 


: expulsive, -84:284 : : Histocompatibility antigen, HL-A 2, acute anterior uveitis, 
fündus, ruptured intracranial aneurysm, clinical conrela- 80:568 
. A Hon, 77:191 ` . AES - ^ Histoplasma capsulatum, choroid, ‘retina, 78:156. - 
. ocular, neonate; 80: 560. p e Histoplasmosis, disseminated, ‘granulomatous choroiditis, 
. optic nerve ‘sheath, intraocular, sudden anad hy- . 76:608 . ! l 
: pertension, 79:166 . > , ocular; 76: 321.' 
orbit, central retinal artery closure, ‘erobuilbar injection, _. * presumed, epidemiologic characteristics, 76:320 
77:782" : . HLA, antigen, glaucóma, 80:316 ; 


idiopathic optic neuritis, 80:170 


perinatal macular, ‘vishal fonctions: B2: 660 3 
x - 27, acute anterior uveitis,- inheritance, 82: 153 


retina, high altitude stress, 80:560 


' mountain sickness, acclimatization, Mount Everest, eg compatible, ‘donor cornea; allograft reaction, 81:863 l 
l :150 , histocompatibility antigen, acuteanterior uveitis, 80: 568 
neonatal, late’ amblyopia, 75: 906 QE" i matching, corneal grafting, 81:866 i 
neonate, "forceps delivery, vacuum ‘extractor, 78: 185 Reiter’s syndrome, 77:93 
spontaneous cerebellar, diplopia, involuntary eye. closure; - spondylitis stigmata, 81:544 
:82:956 Vogt-Koyanagi-Harada syndrome, . 89:812 
spontaneous eo: 79:161: . = i at HLA-Dw3, Sjógren's syndrome, 84:608 
supratentorial, contralateral gaze deviation, 80: 168 HLA-B12, HLA-B7, antigen, primary open-angle glaucoma, 
vitreous, experimental, intravitreal fi brinolysis, 81:865 R3: 769 5 
-sudden increased intracranial pressure, 79:167 — .. Hodgkin's disease, Melkscsion Rosenthal "syndrome, cor- 
“acute aden conjunctivitis, acute, 81:544 - ' neal retinopathy, 76:10383 - . , l 
acute adenovirus, type 19, epidemic keratoconjunctivitis, - Homocystinemia, 78:1055 


Homocystinuria, enzymes, 77: 61l. l 
- lens, anterior dislocation, 71:494. : 
Marfan syndrome, dislocated lens, 75: 545 


es ier glaucoma, bucldcivatheripy: T 287: , 
Hemostasis, anti-, antithrombosis, : aspirin, enzymatic, 
mechanism; 77:781 


Hepatic fibrosis, polycystic kidney, colobomata, encepha- B plateret su fngrphology > cystathionine synthase de- 
lopathy, siblin , 79:708 . ciency, . 
Hepatolenticular > egeneration,. Wilson’ s. disease, nonin- " Homonymous TS Vilateral, central vision preser- 


vasive quantitation, corneal copper,.81:866 sated” 78:885 $ 
: Hereditary aniridia, atypical coloboma; iris defects, TT: 789 isolated, 76:321 > > 
amined crystalline. stromal dystrophy Senne s), his- Homozygote, heterozygous carrier, detection, Niemarhh- 


di ore ology, itu e i m 16 
ereditary’ deep polymorphous dystrophy, cornea, iris,- . ' 
anterior: chambe er dysgenesis, 80:567: ` Horizontal gaze, familial paralysis, si: 546 


Hereditary essential conjunctival shrinkage, inultiple mal” ` _ Hormone, control, aqueous humor production, 80:315 


formations, 77:28 l growth, diabetics muscular exercise, plasma level, 78:. - 
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palsy, bilateral sixth, 83: 290 , P 
cranial, 82:954 . : 
' sixth, ed retraction syndrome, 76 AM 
chronic, 79:1063 
transient, third, electrometallicthrombosis, carotid. cav- 
' ernous fistulae, 83:610 
. senay, deafness, juvenile. diabetes mellitus optic atro- 
P y, diabetes insipidus, 83:437 
thir E posterior communicating aneurysms, sur- 
‘ Cry, ! 
. trochlear, nth. tumor, 82: 156 n 
Nerve head, normotensive eyes, cupping, 81: 700 
` Optic, anatomy, physiology, 78:358 : : 
" Nerve tissue, microembolism, visual system, emboli, micro-. 
circulation, 81:&67 


" * 


. Nervous system, inherited metabolic diseases, 82: 956 


neuro-ophthalmi ic pathologic correlations, primary reticü- 
' lum cellsarcoma, 70:709 > 


` Neuralgia, gro occipital, ocular pain syndrome, aniltiple 


sstiologies 
RITIS, 
fect, 79: 902 " 
` Optic, acute, córticotrophin gelatin injection, 79:1064 
cerebrospinal fluid, 77:607 f 
movement, .phosphenes, 83:437 A 
Orientals, whites, 76:1037 à BO qu 
‘systemic lupus erythematosus, 78:881 
visual evoked cortical POL HAE 82:336 
optic idiopathic, H.-A, 80:1 
_retrobulbar, visual perception delays unilateral Optic atro- 
phy, 78:746 
n stages, visual-evoxed response threshold, 76: 870 
toxic; optic, clioquinol ingestion, child, 78:356 - 
Neuróblastoima, extracts, chi dhood cerebellar encephalop- 
eyes syndrome), 83:772  . 
opathy, 80:315 ' 


NEU 


‘occult, encepha 


Hippel-Lindav' s disease, family, 80:1110 

Neurogenic muscular. atrophy, familial, oculopharyngeal 
involvement, 76:324 

Neurologic disease, acanthocytosis, 76:171 

EMI, radioisotope imaging, 81: 702 

Neuromuscular disease, oculocraniosomatic, depressed 
ventilatory response, ‘81:703 

rr ed junction, intact, muscle fiber hypotrophy, 


Neuromyelitis’ n ‘Devic s syndrome), systemic lupus- 
erythematosus, 83 

Neuron, cortical, US eL NN effect of lines, 77: :499 

Néuronal ceroid-lipofuscinosis (Kufs' disease), adult, occi- 
pal astrocytoma, cortical biopsy, 82:516 


. Neuronal. lipidosis, electroretinogram, visual-evoked re- ` 


sponse, diagnostic EEG features, 76:324. : 


7 Neuropatholo y, vitamin B, deficiency, 83:293° . 
.NEUROPATHY, acromüátilating, paralyzing, corneal ulcer-.' 


ation, Navajo children, 83: 
acute Léber optic, fundus, 77:282 


older patients, 76:320 
, diabetic peripheral, platelet'abnormalitiés, 81: 546. 
-hereditary : sensory, tonic pupils, 83:293 
~ optic, anterior ischemic, ‘fundus, ophthalinoscopy, fluo~ 
rescein angiography, 80: 314 
Graves’ cR :612 
ischemic; clinical profile, Bapt hastar, 82:516 - 
multiple sclerosis, 81:702 
shock-induced, 76: I74. 


à EP t ` 7 ^ - 
^t LU ` > = . = 
i 


ad 


yao) tial diagnosis, isolated visual field de- . 


' Neurofibromatosis, vcn Recklinghausen’s, PTE von . 


~ 


. acute optic; diphenylhydantoin therapy, 78: 561° 
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optic (Continued) ` I4 D = 
' terminology, pathogenesis, 80:313- v 


treatment, prophylaxis ai diagnosi 80; uc 


'subacute myelo-optic, 75:1060 ; : n 


. toxic optic, 79:153  . 
Neuroretinal disease, congebiial tinis. T 130. -— 
Neurotoxicity, halogenated hydrosyquinolines; 76: 61I .. 
Neutron, fast, effects, 83:149 NES 
Nevus, basal ‘cell, 75:340. 

normalities, fth phakomatosis, 77:936. i 
"ul Arp (Cogai-Reese) i a d -glàucoma," 


- 


Nevus of Ota, 79: 161 LT "PESE. 

. unilateral, sensorineural E EE 78: 745 s d 
: Newborns, corneal thickness, children, 82: 959. . 

. visual following, pä páitern discrimination; face-like stimuli; ~ 


NE disease, Gonjünctivitis, subepithelial infiltrates, 
E pu disease, “practical chromogenic | pro: cedure,” 
homozygote, heterozygous carrier, detection, 80: 1110 < 


Night bliridness, stationarv, congenital, 80: 966. "es, 5. l 


Night vision, contrasts, 75: :912 = 
Nitrates, glaucoma, 83:609 ` 


Nocturna lagophthalmos, conieál exposure, sheep, 8 84: 36 . 


Noncontact tonometer, 80: 


- 
€. 
"EP 
z 


A 
` 


AO, 71:933 .. ; : PEL 


4 


clinical, experimental investigations, 80: 1109 : ON e 
normal, diseased eyes, 81:11 

7 Nonglaucomatous children, kenne. halothane anésthe- 
'  . sia, intraocular tension, 78:356:, 


vertical: hereditary, the 869 . 
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NYSTAGMUS. Continued) 

- strabismus, surgical management, 15:545 
'* upbeat, 16:610. 

. primary position, 83: :938 


tr 


M 


óptokinetic, 15:105 


Ld Fine uir MEN =o S. 


aoe 

1 

d ES if o €. 
fr. s ar, 5 


E MN. l IND ou ue muscle, ‘su erior, function, 79; 530 
syndrome, multiple. skeletal,. eal. mesenteric: ab-. f : p 


Obstruction, anasolacrimal pasaga ‘recurrent, | treatment, 
Manuis suture-probe, 77:612 


: Occipital ablation, neuralgia, greater; ocular pain syn- 


Tic xertricted visua 


ome menpe etiologies, 80:786 | 
capacity, hemiano ic field, 80:313 ° 
“Occi ital astrocytoma, adult neurona ceroid-lipofuscinosis 
K ufs’ disease), cortical biopsy, 82:516 
oei] lobe, roentgenographic analysis, arteriovenous 
^ malformations, 79:900 


"OCCLUSION, arterial, central ional. treatment, 79:1067 


Nóànoxygen-induced retinitis- proliferans, retinal detach-', : 


; ment, full-term infants, 79:165 . ' ;. 


NonWilsonian liver disezse, pigmented corneal tings, 83: ea 


: 935 
Normotensive eyes, cupping, ‘optic nerve head, 81: 160^ 
Nosematosis, encephalitozoonosis, cornea, 78: 562 . D 
Nuclear cataract, cortical, complicated; alphacrystallin, dg. 
ueous. humor, 81:864. 
Nuclear.lacrimal scan, dacryocystogràphy; 83:153 


Nuclear ophthalmoplegia, progressive; mental deficiency, 
Pisun scrot talis, neurologic, ophthalmologic signs, T9: c 


os shosbodicstetase: cyclic, retina, Wapedia. ret 


inal degeneration, electron microscopic histochemical. 


studies, 80:567 : 
Nucleus, lateral. eniculate, unilateral eyelid closure, exper- 
imental stra ismus, 80:1108 
Nueró-ophthalmic PORAS modem perimetry, 78: 354° ^ 


Nystagmography, edrophonium infrared optokinétic, myas-~ 


thenia gravis diagncsis, 80:171. 
NYSTAGMUS. acquired pendular, oscillopsia, falda 
- sclerosis, cerebellar nuclei disease; 78:750 * 


` caloric, fixation suppression, failure, pathologie effect, : 


vision; 79:342 


“congenital, abnormal head position; sürgical "réatinent; D 
11:937 


suppression, "facilitation, veitical lines, 16: :869 . 
waveforms, 82:158 ' 
- downbeat, brainstem involvement, 
. cephalitis, 80: 89: he i 
mechanism, 78:3 
periodic dd. 78: 745. 
supratentorial origin, ocular flutter, 80: 564 ` 
five generations, 82:517 > 
head nodding, 
p tion, 77: 80 
. * horizontal aptokinetic, cerebral disons 75: 1053 ` 
. myasthenic abduction, hyperthyroidism, 82:664 
optokinetic, cerebral pathway; 80:1106 "^ 


raising ee ‘temperature, multiple sclerosis, ES 435 poe 


rebound, 71:423 , Doa£ 0 
-REM sleep, oscillopsia, 77:428 > n "sata 
retina, detachment, posterior. suture, rectus 'musclés; TI: 
a , E Bh x v» 4 
see-saw, biochemical disorder, 84:134 ^ `’ i 
"brainstem infarction, 78: 1053. 
spontaneous, positional, 80:170 . 


, acute Tenno E 
E 25 ^. 


congenital, cerebrocerebellar degenera: 


posce cerébral circulation, visual field defect; 79: 
10 


carotid artery, internal, contralateral episodic. bl indness, 
76:325. 


ophthalmodynamometry, 81:863. 
- unilateral arcus senilis, 77:131 
central retinal vein, juveniles, 76:610 : 
partial, amblyopia, "11:934 
"posterior. sd d artery; 76:613 *-. - 
posterior vessel, unusual choridretinal dechient sickle 
cell- disease, 76:411 
. retinal vein, 79:902 
temporal retinal branch vein, 78: 358" 
vascular, e o pu Surgery, 80:967. 


. ot 


clinical features, 81:254 . 

` new retinal vessal "formation, 80:784 
venous stasis retinopathy; 81:254 
vortex veins, experimental, 77: 284". 


^ Occult neuroblastoma, encephalbuathy 80: 316 


Ocular bobbing, localizing value; 81: 


21 
Ocular cytology; yp 100) antral balloon, 78: 746. 


Ocular damage, hypertension, 79:1067 


jeu ene -digital dysplasia, congenital glaucoma, 82: 
3 


„Ocular deviations; histoplasmosis, 76:321 


resumed, epidemiologic characteristics, 76: 320 
Ocular e idemio ology, 76:408 ` 
Ocular fluid dynamics; systemic sciticbsteroids; 75:739 


'. Ocular flutter; downbeat nystagmus, supratentorial origin, 


80:564 


~ Ocular heinorhage,: neonate, 80:560 


"Ocular hypértension, aqueóus humor dynamics, 83: 607 


early, cataract extraction, 80:313 


. . pilocarpine Ocusert, different release rates, us 130 


pressure; carotid artery disease, 77:940 -. 
. prognostic indicators, 77:933 


Ocular lesion, skin, tyrosine-induced, genetic disease, 82:, 


‘811 


' Ocular melanin, adrenergic nevado, 80: 567. 


Ocular 
-Ocular palsy, pituitary tumors, 76: 611 


Ocular.microtremor récord, unconscious patient, 83:937 

Ocular motor control, cerebelli ar, macrosaccadic oscillation, 
.oculographic control system, clinico-anatomical analy- 
sis, 83:936 

Mig m asthenia, D-penicillamine, 82: 518 

ional curare, 80:168 


neuralgia, 80:786 
* 


Southeast Asia origen, 78: 883 


- Ocular pressure, children, anesthesia, 78: 561 ire 
‘Ocular pulse, analysis, carotid stenosis, 78:746 . ` 


Ocular rapid stain, 78:1054. 
Ocular sarcoidosis,’ aonar findings, 83; :289. 


* . Ocular skew deviation, 80:169 


Ocular small-angle, cover test interpretation, 76:174 
Ocular, tension, severe myopia, 80:312 


' Ocular toxicity, practolol-induced, “pathology, 83:769 


Ocular toxoplasmosis; 76:409; 80:316. 
long-term corticosteroid therapy, 81: 864 


"m 
fo. t. x 
` 


vein, central retinal,.so-calle d, pathogenesis, terminology, , 


ar pain syndrome, multiple etiologies, great occipital 
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folds ‘vascular occlusions,. ai S ins 


ort; ophthalmoscopic signs, 83:770 


, Ocu oauriculovertebral dysplasia-hemifacialmicrosorhia, 


. Goldenhar-Gorlin. syndróme, -congenital ophthalino- 

: plegia, 82:811 ~ 
Oculo craniosomatic neuromuscular disease, 

ntilatory response, 81:703 : 

' ow lographic control system, ET MS analysis, 
. ? .«erebellar ocular motor control, macrosaccadic oscilla- 
E: tion, 83:936 
B a palsy, ciliary muscle, aberrant reinihervation, 


‘internal carotid-aneurysm, pupillary sparing, 80; 564 
'-'Oculomotor paralysis, cyclic, 77:776. 


i -Oculomotor paresis, aneurysm, posterior communicating . 


artery, 78:750 
* Oculomotor charters primary aberrant, intracavernous 
‘meningioma, 83:9. ji 
. Oculomucocutaneous bos ractolol, 80: 1166". E 
` .Oculomyeosis, endogenous, Candida, 77:608 * 
. Oculopalpebral movements, ,synkinetio, Marcus Gunn phe- 
' nomenon, 83:435 


POE be ee muscular dystrophy, 78:884 °° + 
- Ocusert, pilocarpine, 80:1106 
. different release rates, ocular pressure, TT: :130 
laucoma, 79:1063 
'Onchocerciasis, flecked rétina, fundus alterations, 80: 170- 
` posterior segment lesions, 82:333 . ' 


_ Opacity, corneal, microphthalmia, mental setusdanan. mi-’ 


Be n muscular dystrophy, familial involvement, 
6: 


dépréssed 


croencephaly, eee muscular: ‘spasticity, hyper: 


glycinemia, 78:7 
lens, postoperative, asia. 78: -155 
Oe IE glaucoma, chronic, in vivo measurements, di- 
ameter, Schlemm's canal, 81:254 ` 
., heart surgery, retinal vascular 'Occlüsions, 80:967 ^ . 
3 ` monocular field loss, visual field progression, 82; P 
topically applied flurandrenolide, 80:564 " 
“Ophthalmia pU 52:519  - MK 
` communicable, 83:769 pue at Toe 
-< gonococcal. 77:934; 80:966 ' : 
' sympathetic, 77: 286 
` Ophthalmic artery, stenosis, diabetic — S 76: 326. 
,, Ophthalmic drug, ge enetics, “counselling, 79: 64 
teratogenicities, 79:708 A 
= pihi 


5 silver ifie; 81:120 

Ophthalmic vehicle, precorneal film, stability, 84:134 ` 

| Ophthalmic vein, Ue cavernous sinus. thrombosis, man- 
ifestations, 75:9 i 

.Ophibalmodysamonety, internal carotid artery occlusion,. 


Li 


+ 


', ‘occlusion, carotid artery, 81:863 


Óphthalmolopathy, Graves', euthyroid, subgroups, 83: en. 


leukemic children, 83:436 


"progressive, pterional orbital decompiession Graves" dis- 


^, ease, 
„thyroid, managemeñt; 84:609 
. OPHTHALMOPLEGIA, bilateral md 79: 160. ' 
chronic progressive external, 81:373 ° 
. 'congenital,. oculoauriculovertebral dysplasia-hemifacial- 


» 
* i 


-.; . ,microsomia, Goldenhar-Gorlin sortase 82: SI 


P T dermatomyositis, 76:325 


' "eranial arteritis, 84:886 


Guillain-Barré syndrome, immunology, "TT:281 
„idiopathic -progressive external, type: l skeletal musclé 
. er abnormality, 
internuclear, eyé movement, 82:809: 
- intraocular, Fabry-Anderson disease, 76: 869 
Kearns-Sayre syndrome, 84: 604 - 
` migraine, 79:166 . 


Pe T d syndrome, angiographic findings, 


i phenytoin-induced; 83:993 


* 
| 


progressive external, ocular myasthenia ravis; 78: 1054 . 
progressive nuclear, mental deficiency, Ji ingua scro: talis, 
.' neurologic, ophthalmologic signs, 79:711. 

. squamous carcinoma, forehead, 82:337 


i E cele Hunt syndromie, 82:517 eS 


Li glycogen storage, abnormal mitochondria, 


+ 


mic solùtion, chemical conjúnctiyitis, neonate, 84: 2 
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Ophthalmoscopit signs, alittueisd axoplasmic transport, 
ocular vascular occlusions, 83:7 
Opsoclonus, ocular bobbing, 75:145 . i 
Mar r anterior ischemic, terminology, pathogenesis, 
Optic. atrophy descending. evolution, 81:371. 
diabetes- mellitus, 78 
o oaan 78, 751 : 
children, 78:355 - : 
m s retrobulbar neuritis, visual perception delay, 
hereditary, 84:605 * 
indirect trauma, 75: 1059 - : 
pedigrees, diabetes insipidus, mellitis, 75:1059 . $ 


i "Optic chiasm, disk, anomalies, bitemporal visual field de- 


fects, TT: 494 


' Optic diencephalic syndrome, histology, 76: 170 - 


- OPTIC DISK, appearance, glaucoma, 75:907 
cavernous hemangioma, retina, 82:333 «c 
cup, normal eye, ovalness, 30: 313 | ee 
drusen, angiography, 7 75:344. d Gi 

cadaver eyes, 
central vascular- pattern, eyeground, Chron, 83; 153 ' 
childhood, 79:899 . 
fluorescein; 80:1€7 
glaucoma identification, 76: 3175 
visual field, 84:606 - 

human, glaucofnatous cupping, 81:863. " 
oberserver variability, 84:450 NS 
pits; macular changes, 78:161 zo 4 ate 
steréochronoscopy, 84;280 | 

Optic.drusen, children, 77:492 

Optic glioma, cup, glaucoma, vertical elongation, 76:176 

suprasellar germinomas, diagnostic confusion, 79: 


H 


' Optic heteronymous hemianopia, 71:610. 


Optic hypoplasia, hypopituitarism, 80:312 
. Optic leukemic invclvement, 80:785 is 
'OPTIC NERVE, ecute circulatory disturbance, 79: 901 : 
anomaly, basal encephalocele, 79:900 3 
atop hypoplasia, blindness; children, 84:758 | 
retina], intravitreous vincristine, 81:705 


d canal, blood-retinal barrier defect; choroidal level, 76: 


cavernous degeneration, 84:889. ' 
chiasm, glioma, children, 77:940 
disease, glaucomatous, pathogenesis, 81:705 
drusen, pathogenesis, 84:135 
dysfunction,. Pultrich stereo-illusion, 82:590 
Farnsworth ' 100-hue test, ethambutol-induced damage, i 
80:1110 
function, craniotomy, 81:702 . 
poma, malignant, electron microscopy, 77: (285 
igh-dose irradiaticn, complications, 75:180 
hypoplasia, visual acuity, 75:173 
involvement, diabetes, 75:539 : ' ] 
lesions, patho enesis, glaucoma, 82: 665 B 
morphology, 5:743 à 
region, retinal Meller cell, 79:340 5 
sheath hemorrhage, sudden intracranial hypertension, 
À intraocular, 79:1 
tumors, 83:292 
Optic nerve head; anatomy, physiology, 78: 358 ` 
involvement, lymphocytic leukemia, 76:412 
_ Photogrammetric evaluation, chronic simple glaucoma, 
swollen, fluorescein angiography, diagnosis, 77:936 
- OPTIC NEURITIS, acute, multiple sclerosis, 82:516 - . . 
` anti-rabic inoculation, convergence insufficiency, 81:251 _ 
corticotrophin gelatin injection, 79:1064 
differential diagnosis, isolated visual field defect, Te: 902 
idiopathic, -HLA, 80:170 ^ . 
Orientals,’ Caucasians, 76:1037 
© pattern evoked responses, 81:117 
systemic lupus erythematosus, 78:881 


pO 1 7 


“toxic, pH i ingestion, child, 78:356 


visual-evoked cortical potential, 82:336 ` 
Opte adapt. acute diphenylhydantoin therápy, 78: 


anterior ischemic, fundus, ophthalmoscopy, fluorescein 
angiography, 80:314 

Graves disease, 77:612 

ischemic, clinical pre natural history; 82; 516 

shock-induced, 76:174 d 


l 





t 
r 


Optic neuropathy (Continued) ` 
- toxic, 79:163 
Optic polytomoencephalography, adjacent Structures, 85: 


Optic stages, visual-evoked response threshold, 76: 870° 
Optic treatment, prophylaxis, differential diagnosis, 80: 314 - 
Optical aid, Hirschberg, Krimsky tests, distance, T1331. 


Optochiasmatic stachnolditisy visual. loss, tuberculous . | 


meningitis, 84:283 


Optociliary. vein, 84:891 ze a iS 2 


disk pallor, visual loss, 76:607 ' ` i 
Optokinetic nystagmography, infared, edrophonium, myas- 
thenía gravis diagnosis, 80:171 
nystagmus, cerebra pathway, 80:1106 
Orange pigment, choroidal melanoma, 78:354 . 


ORBIT, anophthalmic, upper eyelid dE 83: 612 p 


apex, ‘parasellar syndrome, aspergillosis, 81:703 
blow-out fracture, 80:782 
. bruits, hemodialysis, 80: 969 
calcification, ossification, 83:438 
carcinoma, metastatic, 79:161 


computed tomography, 79:343 | PONE uti o 


‘evaluation, 79:1066 


decompression, ber progressive ophthalmopathy, 


Graves’ disease 
disease, combined approach, 84:445. i A" 
eye, metastatic carcinoma, 77:939 ái 
eyelid, congenital hemangioma, 78: 357 * ; 
fractures, 84:608 i» Pd 
l granuloma inguinale, bony involvement, 75:741 
emangioma, regression, echography, 84: 886 
hemorrhage, central’ retinal: 
injection, 77:782 
uu cd iris r psychomotor retardation, 
invasion, massive, malignant lesions, 80: 318. : 


involvement, Graves’ disease, ae dae 78 565 . 


irradiation, choroidal melanoma, 82:9 

lesions, arteriographic topography, 79:900, $ 

multifocal fibrosis, thyroid, face, 82:154 f 

posterior, encephalocele, anophthalmos, brain nilona 
tions, 76:173 ` 


radiation, retinoblastoma treatment, growth, retardation, | 


0 
zhabdomysarconmd: children, 78: 1056 
vascular anomalies, 78:1056 g 
vein, pathologic, 79:340  - , NE 2 
venography, TT:181 2 PE 
Orbitography, technetium 99, tumors, 75:172. ^. | 
Orbitotomy, lateral, 84:605 A 
UE SUUS. conditions, retinal pigment Shean Fi: 
. Organic solvents, retinal rod. photorseentols pigment.epi- 
thelium, aldehyde fixation, 76: 327 
Orthoptics, dyslexia, 77:609 i 


Oscillation, macrosaccadic, aoran, control: system, D 


clinico-anatomical analysis, cerebellar ocular’ motor 
. A control, 83:936 " 
Oscillopsia, | multi 
acquired pendular nystagmus, 78:750 - 
nystagmus, REM sleep, 77:498 ` * M: 
Ossification, ‘calcification, orbit, 83:438 SU 
Ota nevus, hemangiom 'Takayasu arteritis, 79: 33g. 
Outer segment, disk, ro 
83:438 


membranes, visual cell, biogenesis renewal, 78: 563° 
ultrastructure, 76: 612 ai 
rod, disks, ultrastructural aspects, 77:129 a 
Outflow, ' apparatus, graded evels, P. paca pressure, 
light, scanning HODIE , 
aqueous, pathway, endoth 
ning electron microscopy, 76:865 
Fes cenosue 3. ‘b’-monophosphate analogue, 80: 


resistance, dessimethásone medrysone, intraocillar’ pres- 
sure, comparative study, 76:863 


a galetum, retinopathy, oxalosis, evita deposits, = 


uw crystal deposits, calcium oxalate retinopathy, 78: 


xygen adninistdtión: full-term infants, 'cicatricial retro- 


A decal fibroplasia, 80:311 
Oxygen pressure, arterial, relative retinal blood flow, 80: 315 
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* Panencephalitis, progressive rubella, 


artery closure, retrobulbar E 


7 sclerosis, cerebellar. E disease; 


, shedding, retina, cyclic. lighting, 2v 


i EHE o strictures, ;Scan- 


Pen 
"Pendular ny seems, acquired, oscillopsia, multiple sclero- 
E zc 


ut postoperative PSREN; 80: iis 


One den oe arterial, catheter-tip pólarographic elec- 
'. . trode, infants, continuous monitoring, 82:337 - 
oo therapy, retrolental fibroplasia, 82:338 . 

uen transport, retrolental fibroplasia, 84: 760 . 


E PQU. | 
PALSY: caii puan tumors, 76: 611 
- oculomotor, ciliary muscle, aberrant reinnervati "33: 


- internal carotid aneurysm, pupillary sparying, 80:564 
prog ative: supranuclear, action myoclonus, seizures, 


seventh nerve, 75:347 .. i 
sixth nerve, acquired retraction syndrome, T6: 411 
. chronic, 79:1063 
f oa oblique, 79: 530 l 
d, fourth, sixth cranial.nerve, causes, s, 76 :415 
third’ nerve, congenital, unilateral, 84:282 
'— transient -electrometallicthrombosis, carotid cavernous 
fistulae, 83:610 ; 
. trochlear nerve, 88:611 >., 
. Pancreatitis, acute, Purtscher's: teno opathy, 83:935 
àte onset, congenital 


« 
‘, 


rubella, 80:969  . 
. subacute, measles; maculo ay 76:1033 
sclerosing, adult onset, 76:170 i ; 
subacute sc erosing, 76; 1035: 
. Panophthalmitis, Pasteurella se tica, Tf: 283 ' 
' PAPILLEDEMA, absence, cerebral tumor, 81:374 - 
. acute viral infections, brain, 78:885 


^' ," choroidal folds, 76:4 ? 


- chronic; children, 80: Dos. 
` communicating hydroceplialus, T8: 1049 - 
delayed-appearance, 76:1034 
ischemic, giant-cell arteritis, 82:155 
pseudo-, familial, 76:1038 : 
ruptured intracranial aneurysm, 76:170 © 
` uveitis; 75:343 - 
Papillitis, cafergot therapy, 75: Hs 
Toxocara larva, 76:172. 
Papilloma, inverted, maxillary sinus, compression, lacrimal . 
: sac, 78:1085 - 
Papillopathy, ischemic, fluoréscein angiography, 80: 314 
Parafoveal stimuli detection, 75:18 


= 


. Paralysis, cyclic, oculomotor, 77:176; 18:161 - 


downward but not upward gaze, lesions, 76:409 

facial, eye care, 76:171 ` 

‘familial, horizontal gaze, 81:546 

sixth nerve, rectus muscle, 79:339 

supranuclear, monocular elevation, 81:547 83 
Parasellar orbital apex syndrome, aspergillosis, 81:703 
. Parasellar pituitary tumors, visual allure. pregnant women, 


f Parasympathetic denervation, iris, diabetes mellitus, 79: 


Parasympathetic pathways, intérnal eye iade. 76:323 


- Parenteral antibiotic- application, aqueous humor, 76:863 


'"Paresis; oculomotor, aneurysm, posterior communicating, 


.' . artery, 78:750 > 
. unilateral third nerve, Cushing syndrome, 84: 135 


Parietal lobe (hemisphere) disease, corneal reflex, 76:173 


|. , Paroxysmal vertical ocular dyskinesia, 76:1033 
‘Pars plana vitrectomy, 82:813 


Partial trisomy 13, cyclopiá; 13/14 translation, 78:1051 
Pasteurella septica, panophthalmitis, 77:283 

Pathogenesis, optic nerve lesions, glaucoma, 82:665 
Pattern, discrimination, visual following, face-like scimuli, - 
: ‘newborns, 81:121. : 


- evoked responses, optic neuritis, 81:117 » 


eye-tracking, schizophrenia, 76: 612 
stimulator, simple visual, 79:166 


Pedes diabetes insipidus, mellitus, optic atrophy, T$ 


Pemph hig, mucous, in anoawoseecont studies, 78: 353. 
S syndrome, 'fundus changes, 81:119 


- gis, cerebellar nuclei. disease, 78 


Pendulum, Pulfrich, abnormal delay, visual pathway, ül: 


tiple sclerosis, 80:1106 


POE corneal grafts, keratoplasty, herpetic keratitis, 


‘improved corneal storage, 80:169 : 
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 "Pépetratin RUM 79: 712° . . a oed 


. failure; 78:884 eS ae 
-- therapeutic, ‘keratomalactia, 78: 562. 
- trachoma, 76:411 
_sPenicillamine, alkali-burned cornea treatment, 76: 612. 
‘Perception; movement, peripheral, 78:353. ' 
(estat unity, ambient visual field, commissurotomy; 


Bat 


` Percutaneous heroin injection, Homer syndrome, a 283. 
^. Berforating corneal sutures, 81:375 ' . i 2 
Perforating injuries, 84:446 . m. 

eek | dysfunction (Sylvian aqueduct syndrome), | 

sn. ‘hydrocephalus, ;78 
"-Perifaveal leakage, macular edema, ‘intracapsular. cataract, 
: .sextraction, 84:446 
: *Perimacula, apy net, retinal bach thromboses, 8h- 
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i Pa ee automatic; glaucoma, visual field screening, 82: 


iS Goldmann, black tangent screen,  glaücoma, visua? fields, 
t "i “modern, neuro-ophthalmic diagnosis, 78: 354 3 E 
i projection, tonogra hy,:84:885 E p NIS 
"qan e visua “evoked potential, miltiple sclerosis, 


. 
* 
LIU 


:Periüatal macular hemorrhage, Visus functions, 82: 860 - 
""Periodic alternating nystigmus. downward beating, T8: E 
Eo meningiomas, 83:2 r 
. Periorbital eczema, iatrogenic a "18: 356 . 
 Peripapillary capillary, radial, visual feld defects, glauco- 
3y e ma, selective atrophy, 80: BLL’. 

> Beripapillaty choroidopathy, geographic helicoid, dis 168. 
Peripheral choriocapil aris, patient age, morphology, 81: 


u- ors 


‘ Peripheral corneal ulcers, limbal conjunctivectorny; 83: TH 

"` Peripheral retinal‘lesions, macular pucker; 77:938 
erigi vision, significance, perception, ‘movement; 78: 
"' Peritoneal autografts conjunctival ‘replacement, 81: 700." 

2 Permeability, iridial blood vessels; 81:373: 

-' «membràne-water, normal, cataractous lenses, 80: 169 

- Peroral intoxication, accidental, cannabis, 77: AUS . 

` Phácoanaphylactic endophthalmitis, 'echographic ‘diagno- 
oo Sis, p ac anap Diart endophthalmitis, 83:773 s n 
Pliacocryol ysis, phacofragmentation, ‘cataract eee 


i ^ 


- 


*. :Phàcoemulsification, contiatudicationgs TT: T82 = 
rr MEM phacocryolysis, ‘cataract irrigation, 


E Erici And erythrocyte, trabecular meshwork, 77: 495. 
pigment epithelium, 82:661 
s Phakomatosis, fifth, multiple skeletal, cerebral, mesenteric . 


D abnormalities, basal cell nevus “syndrome; 71:936 S 
^" Pharmacólofi c reversal, Horner S syndrome, stellate gangli- 

Ji +’ on'block,-79:1062 , . 
Phenothiazine effect, cell Pone 75: 77 4. gape 


* Phenylephrine 10%, neonatal administration, systemic hy- 
,pertension, 76:870 
P _ bietyithioearbamide: tasting, glaucoma, ielationship, 78:. 
$ Phenytoin-induced ophthalmoplegia, 83: :293 
^ Phosphenes, uie optic neuritis, 83:437 
^. Photic injury, rod and cone cells, recovery, 75: 346 ` 
.PHOTOCOAGULATION, argon: laser,’ fiabetig ritinil 
;" s? neovascularization, 75:91] 


4 


«branch, vein occlusion; 75:542 oe Ok ^N 


* 


~ céntral serous choroidopathy, 84: 448 - 
.. recurrence, 76:1034 
". ;Goats' disease, 82:153 EM . 
"dione maculopathy, 81:546 > Ms 
ED retinopathy, 15:911, 75: 1053 
- florid, pituitary ablation, 82: 156. qu een 
: uniocular, 82:952. 
epithelial implantation cysts, cataract surgery, a 565. 
. late, recurrent retinal detachment, 76: 868 
-retinal venous occlusion, 84:604 
. senile disciform macular degeneration, 79: 162. 
owes Eales' disease, 80:167 
“xenon arc, acute retrolental ule er 75: 744 - 
**... central retinal vein occlusion, 84:44 
; Photodynamic inactivation, herpes ier „keratitis, Ts 


T ', 424 


'.'«epithelioma, eyelids; 83:935 


IT retinal, juxtapapillary, 
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Photossmmety, evaluation; pee nerve head cup, chronic, 
simple glaucoma, 75:7. : 
Photopic.suppressicn, rod receptor potential, cone- “initiated 
7 ' lateral inhibition, 76:103 
^ Photoreceptor, alteration, ae formation, :77: 429 
. filament alteration, retinoblastoma, 76:413- 
light-capture area, 75:919 b i 
retinal rod, pigment epithelium, aldehyde fixations, or- 


ela anie solvent treatment, 76:327 , . 


- shedding, light,.retina, 83: 45 


:. ` ultrastructural aspects, rod outer segmerits, TH 139. 
E uer visual function, 81:120 . 
i 


'Phthisis i , cataract surgery complication, “congenital” 
: rubella syndrome, 76:1035 


> eios o corneal, rings, nonWilsoniaz: liver fuco 


83: 
" epithelial dystrophy, 89: 953 DA E 
'  embryological, 82:955 ~ Mm À 


epitheliopathy, acute posterior multifoval placoid,: 6: 1 


Sah in fallout. uveitis, postcryothera apy, T7:283 + | 
migration, subretinal, cryosurgical retina reattachment 
., effects, 78:561 


EA ocular, choroidal fluorescence, induced hypertension, 


- * fluórescein angiography, ocular REMO YORIG, : 
77:609 : 
phagocytic capabilities, 89:661 > a 
Salgado, 71:987. 
organ.culture con itions, 77:133 ` 
roc "photoreceptors, aldeh oe fixations, organic sol- . 
avent treatment, 76: :32 
.'' systemic. lead poisoning; 30:566 
Ens benign, malignant, choroidal tumors, 83: 439 
orange, ‘choroidal melanoma; 78:3 
„tetina, dystrophy 73:159- . 
„protein synthesis, in vitro inhibition chloroquine, 
- 78:160 i 
selective destruction, Gi body, 78: 566. 
_Pigmentary. degeneration, unilateral, zenna, chloroquine 
retinopathy, 77:936 -> 
. ; Pigmentary glaucoma, ‘current DE 78: 358- 
Ristologtc. study, 78:358 ' a 
retinal detachment, 78:880 .  ' À ; 
: scanning électron microscopic findings, 80:786 — . 
bici retinopathy, hypogonadism, mental retarda- 


/' ., tion, nerve deafness, glucose intolerance, familial syn- 


' drome, 81:544 

BERE .congenital und: Selina: 82: 663 

' Pigmented lesion, choroid, small elevated, 84:886 

. PILOCARPINE, cornea, biologic response, 78:1052'  - 
' flux; isolated cornea, nyoga pi polymer lens, 79: 1064 
intraocular: “pressure, ' 

. levels, Ocusert, 80: 1:06 . 
miosis, 77:935 - ' 

Ocusert, different release rates, ocular. pressure, 77:130 
glaucoma, 79:1063 ie si 
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' ^ "provocative test, glaucoma, 78:155 - 


topical application, 80:1107 . 
. Pilocytic astrocytoma, chiasm, maligriarit Ae 'child- 
- hood, 82:157 e^ 


' . Pits, optic disk, macular changes 78: 161 


Pituitar , apoplexy, child, 80:564 ^ 


- neuro ogic, therapeutic aspect, : spontaneous ‘infarction, 


80:565 
parasellar tumors, visual failure, pregnant s women, 81: 314 
‘tumor, acute hemorrhage, treatment, 80:176 ; 
Pituitary adenoma, sellar pansion, cavernous carotid ar- ` 
_ +. teřies, tortuosity, 33:434 . 
Pitàitaryádrenal function, topical corticosteroid ‘therapy, 


M i apopléxy, acromegaly, pituitary insufficiency, 79: 


diee ronem thyrotrophin-réleasing hormone, ? 


Pituitary stalk,’ sectioning, diabetic retinatisthy, B4: 137 
' ^» Pituitary tumors, ocular palsy, 76:611 


ier tana epithel-opathy, acute posterior multifocal, 


icr 


. : Plasma, cortisól suppression, normal, Sea pa- 


tients, 78:745. 
infusion, Hurler syndrome, 76: 607 - 
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Plasma: (Continued) ` i 
level, rowth hormone, diabetics; macular. exercise, , 78: 
Platelet, abnormalities; diabetic peripheral. nétiropathy, . 


LI 
* ` 
2C 


s 


, induced: vitreous Scie formation’ 77: 130 * oe, aoe 
rci EC decreased activity; ; migraine attacks, 
P P SN us : * 
Suv Ds mo phology, homocystinuria cystathionine’ syn-. 
; thase deficiency, 8 yu n 
, Platelets, diabetic a pathogenesis. "15: 91] ^50 


Pleiotropic effect, gene, retinoblastoma, 79:709 
Pocks, endothelial, ‘corneal, local graft, ‘host reaction, ante- 
, ' rior chamber, 80:1107 
, Poisoning, iodate, rhodopsin regeneratiori, ERG, 76: 327. : 
ed ind electroretinogram changes, 77: 281 eg 
Poland's:anomaly, Mobius syndrome, 76: 866 : 
Poly £C, herpetic keratitis, 78:882 . 
Polycystic kidney,' colobomata, encephalopathy, siblings, 
hepatic fibrosis, 79:708 
Polyglycolic acid, suture, cabem surgery, 80: 83. 
. Polymer lens, hydrogel, pilocarpine flux, isolated cornea, 
79:1064 
Polymorphous dystophy: deep, hereditary, ` cornea, iris, 
anterior chamber dysgenesis, 80:567 
Polymyalgia ao giant-cell arteritis; temporal arte- 
^ ritis, 


howe 


temporal arteritis, 75:1054 AN zn x 
Polymyxin B sulfate, rubidium 86 transport; Gatton, water : 


concentrations, ‘Tenses, 76:1035 
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DES xm VM doen Tiny syndrome, 82; :663 


Preóy erative, fusion, .distance-near relationship, r recession, 
ateral reċti muscles, 80:067 — . . 


e Ry pseudo hakos, 75:1054 : 


t 


~" episcleral; venous; 


- 


. ,Pzeretinal macular fibrosis, angiography, 79:901 
Pe d proliferation, glial, ‘cells, mechanical injury, 75: 
;, PRESSURE, ‘blood, retinal ganglion cells, electrical activi- 
: ty, 80: 170- 
dexamethasone, medrysone, outflow resistance, 76: 863 
pu cdi s 
gradients; increase intracranial, disseminated lupus ery- 
^ *thematosus, 76:1033 


P intracranial; sudden increased, vitreous “hemorrhages, 


- 


79:167  . 
"syndrome, ‘increased, localizing signs, 79:711 


. intraocular, anesthetics, muscle relaxants, 77:609 
4^, “aqueous humor ‘circulation, , postpropranolol adminis- > 


tration, 76:862 '. 


E * beta-adrenergic blocker, 79:341 n 0 WA 


':,'" graded levels, near-physiologic range (8 to 30 mm Hg),. 


Polyol accumulation, galactosemia, diabetés,  aldóse reduc- . 


' tase inhibitor, 77:429 - 


Polytomoencephalography, optic chiasm, adjacent struc- de 


- . tures, 80:171 
‘Pons, visual cells, brain, 83:438 u^ ee : 
Pontine nuclei, visual input 75:909 ` $E : i 


Pore, structures, endothelial cells; aqueous- outfiow path; 


way, scanning electron microscopy, 76:865 _. 


Port-wine facial stain, children, unrecognized ocular prob- se. 


lems, 79:708 M 
Position change, moda pressure, 79:1062 . 
Postcataract extraction, retinal detachment, 76: 321. - 
Posterior cerebral artery, cranial fossa’ Seal 79:7 as 

tortuous, internal carotid origin, 79:529 
Posterior ciliary artery, occlusion, 76:613 : 

ciliary vessel, occlusion unusual shorioréliiaal degen 

' * eration; sickle cell disease; 76; js = he 
Posterior communicating aneurysms, subperiosteal glass 

bead implantation, deep supratarsal sulcos, enophthal- `. 

mos, 78:747 — 
Posterior corneal curvature, primary angle- closure glauco- .: 
ma, 77:426 , - 
. Posterior segment, lesions, onchocerciasis, 82: 333 p. ono 
D n ae ocular injuries, early surgical management, 


" 
4. 
' 


Posterior Subcapsular cataract, children, long-term cortico- 
. steroid therapy, 81:251 
. nephrotic children, sorco therapy, 80: 312 
posttransplantation, children, 81:372 . m 
Posterior suture, rectus muscles, retinal detachment, nys-. 
tagmus, 77:935  . n 
Posterior third nerve function: aitei, ‘oculomotor paresis, 
aneurysin, 78:750 »- 
surgery, 78:748 
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Posterior tortuous circulation, visual field defect; "arterial i 


occlusion; 79:710 fe 


Posterior uveal mélariomas, sap uptake test, diagnosis, 80: 
1 : ess 


Posterior vitreous E E 80: 782 : EO Ue duy "s 
Postictal blindness, 81:867; 82:157 

idi dm chorioretinopathy,. Hutchinson- “Siegrist, "Tei 
Posttaumatic transient cerebral bindae: 76: 1036 TP 


Posttraumatic uniláteral paaga, contact lens, .binocular : 


function, adults, 81:371 
Practolol, induced ocular toxicity, Salhologs. 83: 769. A 
oculomucocutaneous s drome, 80:1106 ja P 
, propranolol, eye complaints, 84:880  - i 
Reece! film, stability, ophthalmic ventcles, 84: 134^ 
Prednisone, alternate-day, 79:343 sis 
` Pregnancy, ‘pseudotumor, cerebri, 77:936 . ^ T 
Premature babies, refraction, 81: :119 ` et 
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beta-blocking agents, , 81: 545 
changes, dark-room.test, 77:283 
; children, isoflurane, halothane anesthesia, 80: 168 


. |... trabecular meshwork; 80: 
e increase, short-term, erook ood behavior, 
r ; normal, glaucomatous eyes, 80:560 
‘renal transplant recipients, 76:415 . 
: inhibition, carbonic ydrase, ‘acetazolamide, meta- 
: bolic: acidosis, 78:353 - 
light, scanning microscopy, outflow apparatus, graded 
5.7 levels, 78:1051 
| mariometric investigation, glaucoma; 78:155 
. measurements, soft contact lenses, 82:660 . ` ` 
pilocarpine, TUTTI 
"position chan e, 79:1062  . 
pupil, topically applied. beds 80:782 
'' regulation, Du EE echographic axial mea- 
, , surement, 79:9 . 
Gculat, carotid artery d cue "71:940 
children, anesthesia, 78:561: 
- pilocarpine Ocusert, different xe rates, 77: 130 
__ twin study, topical dexamethasone, 77: 281 
perfusion, vascular, 76:323 ` 
vortex vein blood flow, 76:865  . 
Primary amyloidosis, vitreous opadities, 82: 334 
. Primary angle-closure glaucoma,- acute, congenital éver- 
-. sion, eyeli : 
bilateral surgery, 1:498. 
“> iridectomy, 77:717 : 
posterior corneal curvature, 77:426 
: ocular biometry, 84:446 
Bu ROC. glaucoma, goniotrephining, scleral flap, 


r4 


5 '*54, Primary divergence insufficiency, 77:938 


. Primary empty sella syndrome, visual field defects, 83:147 
* ,Primary . open-angle glaucoma, ocular tension, orally ad- 
-t ministered hydrocortisone, 83:288 

€ Primary prophylaxis, partner eye, 78:884 

Prima .reticulumi cell sarcoma, nervous system, neuro- 
~ ophthalmic pathologic correlations, 79:709  - 

Primary ; suprasellar atypical teratoma, 79:340 

Primary total choroidal, vascular atrophy, differential diag- 
. nosis, 79:162. 

Primary visual cortex, topography, variability, 78:750 

y vitreous, persistent hyperplastic, surgical results, 


» Progréssive ‘arthro-ophthialm opathy, £ facial hemiatrophy, 
. neurologic complications, 79: 
» Progressive extern ophthalmoplegia, idiopathic: type I 
skeletal muscle fiber abnormality, ' 77:131 . 
_ ocular myasthenia gravis, 78:1054 
" supranuéledr palsy, action myoclonus, seizures, 18:357 
, Progressive ophthalmopathy pieron orbital decompres- 
“sion, Graves’ disease, 77:281 


^ 
> 


"Progressive rubella panencephalitis, late’ onset, congenital © 


. rubella; 80:969 
. Prolapse, mitral leaflet, visual complications, 84: 757 
. Proliferative diabetic retinopathy, treatment, ‘repeated light 
. coagulation, 76:410. 
EU retrolental fibroplasia, acute, lésion evolution, 
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es . Ctyoretinopexy, encirclement, 78: 15 272771 U Pyruvate metabolism, mitochondrial disease; external oph- 
i , tetinal breaks,.78:1049 -~ Ato WT thalmoplegis, 33:434 . eta 
mes "partner eye; primary acute angle block giaucoma, 78: 884 - Quantitation, noninvasive, corneal copper, hepatolenticular 
“wo xetinal, deca ent, 77:424 . ' «. "degeneration, "Wilson's disease, 81:866 . 
2 ‘therapy, experimental ocular kape simples 79: 5397 . Quinine; acute poisoning, electroretinogram changes, Tie 
we Pu anolol, administration, intraocular pressure, aqueous .* 2981 7^" : 
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= ean blocking drug, 81: ‘701 - X DELE E os s 
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2 Prosopagnosis, agnosia, visual, 78: 880 ' "D FP T R i l s 
5s A'anatormnical basis, 78:750 ,: |. E ON EE. i č 
Prostaglandin, Ey, aqueous humor dynamics, 15: 743. “Radial peiipapillary ca c slam y visual field. defects, s, glauca: 
n E ciliary epithelium, dràinagė angle, cynomolgus monkeys, ma, ‘selective atrophy, 80 a 
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p $7777 BA4:u51. i gion, 78:1053 
< Pidsthokeratoplasty, edinplication vepithelialization; anteri- ` Radioactive iodine, thyroid ablation, Graves’ disease, TT: 


.. ^? or, chaniber, 78:156 
. Protein, abnormal copper-binding, Wilson’ s disease, TÉ 34. Radioactive phosr foros (32P) uptake. test, posterior - ural 
wA ocular, alteratioris, ultra-violet ight, 76:609  -« -< melanomas, diagnostic, 80:171 


9 synthesis, in vitro inhibition, retinal pigment ‘epithelium, Radioisotope, .EMI imaging, r EE disease, 81:702 
^ "ehloroquine, 18:160 z . + .Radiolucent intraocular foreign body localization, 76: 866 
|. Pseudoexfoliation, amyloid-like, inaterial, Ti: 778) ET s s Radiotherapy, evelid tumors; 75:180 E E 
y M capsulé, lens, extraction, 76:410 : . * Rapid éye movements, myasthenia gravis, clinical observa- 
s : relatives; fibrillopathia: epitheliocapsularis, 8i; 862 | . ^ tions 82:661  . 
South African Bantu, 76:410 ? y .^ « - Rapid stain, ocular cytology, T8: 1054 
' material, amino acid composition, 75:179... xta A Euri toe ji ‘shildren, normal, wave form, visuel 
.: syndrome, scanning electron microscope, 81:862% " +. >  evoked.response, 83:938 XM 
Mixes bilateral dendritic, RicinciHanhart syn- mo te eprormation processing analysis, 83: 939 > x 
E "drome, 84:983 * . Rebound n nystagmus, Tf:493 ; ' 
3 *  . Receptive fields,:genticulate body; lateral, 75: 912 


* Pseudomonas, corneal ulcer, lividomyein: 18: 744 x" 


nuo aeruginosa, cornea- -destroying enzyme, T8: «s motion, effect, tracking, 75:909 


organization, refráztive errors, ganglion cells, 75: :181 
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.- Pseudopapilledéria; familial, 76:088. |... NE monochromat eye, 80:318 - M 
; Paeudophakos, Dtepupillasy. 75054. 010. 0 77 . potential, cone, slowed decay, intense stimuli, light adap- 
: Pseudofuimor cerebri, 78:745 re a RC xS ; tation, 76:1039 ite 80: dI 
prium em tomography, 83:182. «..; ^ - "^ ^'^ E 0 ME: gout ' 
375 empty sella Svndredie, 80. 564 O A UP ph atopic suppression, cone-initiated lateral inhibi. 
E E macula, ultrasonography, 80: :168 ` POE CMT C - tion, 76:1098 uic 
"pregnancy, 77:936 — x rm Hates non conjunctiva, T7:61l- . Es 
systemic lupus erythematosus, ; 77: 934 ' d --— -lateral recti musclss, Pr operative fusion, distance-near 
-.,. Psychomotor retardation, iris dysplasia, orbital hypertelor- . relationship, 80: 967 
ism, 76:325 f f Rectus ; muscle, lateral, recession, preoperative fusion, 


distance-near relationship, 80:9 E y 
. posterior suture, retinal a dpud nystagmus, 77:935 
sixth nerve paralvsis, 79:339 - 
transposition, saccedic velocity change, 78: :1053 


Red blood cell, aplasia, diphenylhydantoin, 78: 749 , 


Psychosis, self-enucleation, 82:154 ox E 

. Psychovisual distuzbances, glaucoma, 78:56) ` m XL. 
E :Pterional orbital decompression, progressive ophthalingpa- NM 
p thy, Graves' disease, 77:281 

«-Pterygium m eo pathogenesis, 80: 970 


‘temporal, 84 ^' 2: * " « Reflex, near, spasm, misdiagnosis, 83:293 
 puckér: s petipheral retinal’ lesions, Tf: 938 > ` Retractiori, automatic, 80:786 
po phenomenon, - abnormal. delay, visual pathway; - "'etror, induction, zetinal detachment surgery, : 81:705 
Er , eye.movements, 78:566. "s "e inherited; 76:866 "^. — i 
; . multiple, sclerosis, 80:1106 .- 3 A Taea receptive field organization, ganglion cells, 75; 181 . 
‘ tf ‘optic nerve ‘dysfunction, 82:590 ^^. ^. .. 7: |’ + prematute babies, L119 - ) 
.^" spatial frequency effect, 84:139. ` . you . Reinnervation, ‘aberrant, oculomotor palsy, ciliary muscle; 
Pu monary: tuberculosis, ‘intermittent; ethambutol, ocular , 83:610 . ' 
tóxicity, 77:935 7 , . _ Reis-Biicklers dystrophy, 77:933 ' . i . 

Pap. corneal endothelial, 76:1035 ` ; "uU. o. - Reiter's: Syndrome, ‘Campylobacter fetus infection, 84: 

. , Puncture, trabecular laser, '80:1109 . Law dry o A99 . 

` wound, eyelid, brain abscess, 83: 936, EUN iS lg experimental epideraic; 82:809 i T de PIAS 

PUPIL, "cofsiriction, dilation, constriction, scanning HL-A W27,..77:937' TUM 
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Scanning electron microscopy, lens, exfoliation syndrome, Seventh nerve palsy, 75:347 > 
„comparative | transmission, 76:862 " . Severe myopia, ocular tension, 80:312 
pore structures, endothelium, aqueous 'Outflow Rees or p vascular, retinal neovascularization, 79. 
c pseudoexfoliation ndo: 81: 862 7 ^ 7/2] > Siblings: hepatic fibrosis, 5, polyeystic, kidney, colobomata, 
“Se eie's procedure; cataract extraction; T9: 342 d V as s encepha opathy,. 79: 70 
trabeculectomy, 80:172 i : EE sio gren’s.syndrome, cardial achalasia, 76:612 +. ^ 
Schizophrenia, eye-tracking patterns, 46: 612 . : ` Sickle cell disease, proliferative retinopathy, 84:280 . 
.. infant, visual-motor disorders, 76:564 x '" c unusual chorioretinal degeneration, posterior ciliary ves- 
Schlemm's canal, 'chrónic open-angle: glaucoma, in vivo,  . . selocclusion, 76:41]  .. 
measurements, diameter, 81:254 Meet alee effect, molecular, bloód-aqueous barrier, 80:1107 
- localization, : trabeculotomy, ‘catheterization, aqueous | Signal. rod, cone, S- potentials, 76:1038 
vein, 76:414 .' icone injection, intravitreal, retinal detachment, 78: 158 
eet: s stromal, dystrophy, hereditary erystalline, . Silver nitrate ophthalmic solution, chemical conjunctivitis, 
hyperlipoproteinemia, 75:1055 i ie 81320 ^ 
School eye clinic, role 76:179 a o3 CIE ee “Simian virus 40; retinopathy, 11:130 
Scintillography, nasolacrimal system, dacryocystorhine- | Simple visual pattern. stimulator, 79:166 - 
stomy, 81:866 < : : ' Simultaneous bilateral angiographic technique; 79:7 
sacroiliac joints, acute anterior uveitis, 83:2897 ta > Boa maxillary, compressioñ, lacrimal sac, inverted maple, 
- Sclera, bank, eyelid retraction, 83:436  : uu . loma, 78:1055 
buckling, material, sustained relase, antibiotic, 79:903. . Sixth cranial nerve, sympathetic intracranial ‘pathway, 78: 
.nontraumatic, retinal dialysis, absorbable gelatin im-, . "^. 161 : 
plant, 76: 326 a Sixth nerve palis acquired retraction syndróme, 16:411 
. procedures, anterior chamber depth reducticn, 81: 118 '. - chronic, 79:1063 - a, 
p Pu. Boni pamine, primary chronic:glaucoma, 77: 780 T paralysis,. rectus muscle, 79: 339 js DE 
istologic disk examination, goniotrephining, 81:259; >i.. Sjógren's syndrome, 75:741. a 
Step incision, lamellar resection, iridocyclectomy, TU: 987. pucr s ‘disease, 77:498 ` E, S 
Scleral gel contact lenses, 75:105 6 A ANC. betas:micro lobulin, lymphocytic infiltration, BL 547° 
`. Scleritis, corneal involvement, episcleritis, 79: 712° "Ed “cardial achalasia, siblings, 76: 612 l 
episcleritis, 83:148" " = ioo ‘4 t, dry eye, 80:563 Roue ee 
systemic disease, 79:712 ` ee ee .. ° HLA-Dw3, 84:608 . 7 5 > 
Scleroderma, 81:375 .. sas OE o es cd aeg . systemic lupus erythematostis, 79:707 
. fundus changes, 81:375 E - + Skeletal muscle fiber abnormality, type.1, idiopathic bro: 
. inflammatory ocular myopathy, TT: 608 os. 8'5. 5.5 . gressive external ophthalmo oplegia, 77:131 à; 
ocular en le aons. 81:118 V Men "ues Skin lesion, ocular, iyrpsine nds ced, genetic disease, 82: 
Sclerosing panencephalitis, measles, maciilopatliy, 76: :1033' . 811^. E ; 
subacute, 76:1035 Skip aréas, temporal arteritis, 83: 435 We oa 
Sclerosis, multiple; evcked response, T6: 1173; 80: 1106. Sleep," corneofuridus potential. ‘alterations, 76: :864 
Pulfrich pendulum, abnormal. delay, visual pathway, ‘REM, nystagmus, oscillopsia, 77:428 
. 80:106 ` NN X “Slit lamp, examination, vitreous, ocular autopsy, 76:607 * 
:. visual electro hysiology, TT: 610 oh ` 207 7 "Smooth eye movements; : velocity, voluntary control, 75:179 
senile, choroid 76:411 . v7.0 5 05 Ta >: Soft contact lens, complications, corneal disease, 71:289 
systemic, inflammatory ocular myopathy; Ti: 608 °° 3 . hydrophilic, continuous wear, fitting technique, 80:967 
Scorbutic iris, adrenergic supersensitivity, 77:940 > .7. " . . ` limba wound healing, 82: 662° 
_ Scotoma, carotid artery disease, 77: 611 a ea .- solution, cornea, 79:903. ` . 

Secondary glaucoma, angle recession, 78:158 — - E CPP therapeutic, infection, 78:156, .. l 
Seesaw nystagmus, biochemical disorder; 84: 134; : 3 Soluble ‘melanoma antigen, ocular malignant: melanoma, 
brainstem infarction, 78:1053. s : A. 712 cutanéous delayed hypersensitivity reactions, 78:866 
Seizures, progressive supranuclear palsy, action myodlo- ' Solvents, organic, retinal rod photoreceptors, pigment epi- 

nus, 78:357 E thelium, aldehyde fixation, 76:327 - 
. Selective visual deprivation, early, visual resolution, achity Sorsby’ s. familial pseudoinflammatory macular dystrophy, 
deficits, 76: 612 "E 1 E , hereditary fundus dystrophy, 83:151 : 
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"Gast; misdiagnosis, near reflex, -83: 293 

"""Spasmus nutans, head, eye movements, 83: 770. 

Spastic eyelids, 81:250 

x Spasticity, ‘generalized muscular, „hyp 

a e eo Ay eae menta 
' cephaly, 7 

i " Spa& pude prm  measureniení, blurred vision, 
".' cerebral lesion, 84:981 

s voa effect, Pulfrich stéreophenomeion, 84: 
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H - Spectacles ‘infants, removal prevention, “76: 174: 

aT «tear-delivery, automatic, 80:784 
""Spectrá-color B-scan ultrasonogra hy, 80: 1108 
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Pp sensitivity, infant, visual y evoked cortical poten: À 


4, tial, 81:868 
^5 low. level electroretinogram, 81: 548^ 
. red, green cones, normal eye, 77:613 
a Peru stigmata, HLA-W27, 81:544 
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Sporitaneous flattening, retinal detachment, pátient inmo- j 


"bilization, frequency; extent, 76:867 - 


- - Spohtaneous infarction; pituitary tumors, neurologic, thera- ` | 


;peutic aspects, 80:565 oe 
: Spontaneous vitreous hemorrhage, 79: 161 
" Sporadic retinoblastoma, hereditary, tissue culture 81: 252 
", Squamous carcinoma, forehead, a epe, '89: 337° 
~ Squint amblyopia, eccentric fixation, 75: 1342: 
-- operation, bandage, 79:902 = s 
,, Stain, n ocular cytology, 78: 1054. ame 
"“\Stargardt’s disease, fundus flavimaculatus, 82:154 
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: ome, 79:1062 
"Stenosis, carotid, ocular pulse analysis; 78: 746 zs 
: ophthalmic artery, diabetic retinopathy, 76:326 ~ 
* Steréo-illusion; Pultrich, óptic nerve E uon, 82: :590 -. 
"Stereochronoscop y, optic Pn. changes, 84 0... 
‘Stickler s syndrome. (hereditary. “progressive 
- 2. " gphthalmo opaty) 79:901 
"Stiles-Crawford effect, 76:614 
"Stimulus, face-like, newborns, visual: following, pattern 
‘discrimination, 81:121 
“Stimulus de rivation; amblyopia, 16: 610 
intense, slowed 
A adaptation “76:1039 
. Storage. time, cadaver, donor cornea gurvival: 81:864 
-. STRABISMUS, amblyopia, ERI analysis, 80:561. 
^ childhood onset, late-onset gre 78: 1054 ed 
- . ‘children, cerebral palsy, 82:157 
- Down's syndrome, 79:530 
_ experimental, lateral geniculate nucleus, ‘unilateral zs 
f . closure, 80:1108 ; ie 
2 l investigation. methods, 80:562 "  . 
--nystagmus, surgical correction, 75: :545* 
7. surgery, “anesthesia, -80:970 
i conlunciyal closure, 81:119- 
erimental suture studies, 83: 607 ` 
D olyglycolic acid suture, 80:783 : 
Sue pto ciii duced diabetes, ocolos lesions, 77: 607. 
* Stress; high altitude, rétinal hemorrhage, 80:560 
. Stromal - dystrophy, Sehnyder's, 
*; -hyperli oproteinemia, 75:1055- 
vŞúbacute sclerosing D ni 76; 1035 
' x" measles, maculopathy, 76 033 ' 
SUb ans alak cataract, posterior, children, long-term, cortico,,, 
steroid. therapy, 81: 
. nmephrotic children, corticosteroid therapy, 80: 312 ` 
. Sybmacular choroidal vascular pattern, 79:529 
` Subretinal fluid, cephaloridine poca 77:425. - 
| ; intact; retinal detachment surgery, 75:9 
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` Subtraction E uu oats 
Sudden death, arachidonic aci 
` Sun. azing, fovea, 82:398 . 
. Sunglasses, visual mechanism, 79:712. 
Superior collieulus, visual tracking, 75:909 
Superior oblique muscle, function, 79:530 
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deris oblique EN 78:880 | 
: Superior oblique tendon surgery, 75:174 
" Superior. ophthalmic vein; computed tomography, 84:755 
high resolution, 84:760 . 
l Suppression failure, fixation, pathologic effect, vision, calo- 
ric nystagmus, 79: i 
' Supranuclear paralysis, monocular elevation, 81:547- 
* Suprastriate hemianopia, 78:885 . 
Supratarsal sulcus, deep, postezior subg eriosteal glass tead 
- „implantation, enopht almos, 78:7 747 
di ieee origin, ocular flutter, downbeat- nystagmus, 
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Surface active agents, cataract, 78:1051 
Surgeons; ophthalmic, activities, output, income, 83: 969 - 
SURGERY, angle-closure glaticoma, 82:952 
bilateral, primary, 77:426  , 
, anterior segment, ergon-laser, 76: :869 
` cardiopulmonary bypass, retinal embolism, dipyridam- à 
ole, 77:607. ; 
- craniofacial, development, 79:533 
' estropia, statistical analysis, 77:611 
- ophthalmic; mortality, 75:907; 77:609 
.- retina, ‘cyanoacrylate, 76:607 
detachment, intravitreal air,.76:410 . r 
ultrasound, biometric, changes, anteroposterior axis, 
: : 77:128 td 
' Suture; -probe, Mannis, Tecurent nasoldennal passage. 
obstruction; treatment, 77:612 4 
experimental, 'corneal wound healing, microsurgical, ten- 
siometric tests, 77:133 
experimental iridotomies, iris "wounds, 78: :880 
. perforating corneal, 81: 375 ' 
polyglycolic acid. strabismus surgery, 80:783 : 
«poste Eoo muscles, retinal etachment, nystagmus, 
77:93 
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' strabismus surgery, studies, ‘experimental, 83:607 ` 
Sweden, no-fault patient injury insurance, 82:812 - 
Sylvian 'aquéduct syndrome, periaqueductal dysfunction, 7 

hydrocephalus, 73:160. 

. Sympathetic ophthalmia, 11:286 
eee pathway, intracranial, sixth cranial nerve, 78: 
` Sympathetic pupillary activity; infants, ’84:138 
Synáptogenesis, retinal, 78:1051 
, Synkinetic oculopalpebral movements, Marcus Gunn phe- 

^ nomenon, 83:435. : 
Syringe, two-way soft cataract aspiration, 76: 863 
` Systemic amyloidosis, Behcet’s disease,-80:966 . 
Systemic, -hypertension; neonatal administration, 16% 
':. phenylep ine, 76: 870 à 
Ba lead poisoning, retinal pigment epithelium, 80: 
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- Systemic lupus erythematosus, cerebral disorders, vision, - 
80:966 


; optic neuritis, 78:881 
“pseudotumor 'cerebr: syndrome, 77:934 


vu ded B one sclerosis (scleroderma), inflammatory ocular my- l 


^". opathy, 77:608 
: DE vascullts; Cogan’ s syndrome, 82: SIS 
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Rees sects: Ota nevus, hemangioma, 79: 339- 
_ Ta achs disease, 75:743 
"fibroblast model, exogenous hexossmintdase response 
. failure, 77: 134 i 
[X frequency, non- -Jewish population, 80: 560 - 
air roots, screening, diagnosis, 83:937 - - 
. fears, heteroz gote tection, 77:498 ; 
Tear, anterior c amber angle, posttrauma hehe cots: i 
- 75:1056 ` : 
film break-up, 84:136 2 
giant, retinal ‘detachment, Cidubcenieat: 79:529 
Tear-delivery spectacles, automatic, 807784. < 
Tears, heterozygote detection, Tay-Sachs disease, TT 428 
immunology, 76:1036 : 
normal dps eye ‘subjects, glycoprotein (mucus) content, : 


Technician screening: tonometry, 80: 167. i 

Temperature, corneal, normal subjects, arterial, occlusive i 
isease, 81:862 MP ji 

: Temporal arteritis, 75:943 
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skip lesions, 82:954. .. » ^"new concepts, 77:613 . : 

Temporal field, defect, nasal tilting, aiie disk; 78. 162" us ee 76:409: 80:316 ` i 

retinal branch vein occlusion, 78:358. EL "s ng- term. corticosteroid therapy, 8l: 864 ` 

Tendovaginitis, superior oblique muscle, 16: ‘413° ee heey E erythrocyte phagocytosis, 77:425. - 

Tensiometric, micron ea test, expérimental. corneal : E. meshwork, corticosteroid glaucoma, electron microscopy, E 
wound healing, 17:133 * an DOTDA9É. . 

Tension, ocular, orally administered. hydrocortisone; pri~, “graded intraocular. pressure yu near-physio ogic 
mary open-angle glaucoma, 83:288 ^ : . range (8 to 30 mm Hg), 80:7 : 
‘simple glaucoma, diabetes; 78:156 ' Dn = 's* | | puncture, laser, 80:1109 : = 

Teratogenicity, ophthalmic drugs, 79:708 — TOME CT trabeculotomy, 77282 «5: dap i 
Teratoma, primary.suprasellar atypical, 79:340. ' . surgery, 79:882 
Terminal retinal angiomatcsis, clofibrate, 1 low-fat diet, epre-  Trabecu ar, electropuncture, éxperimental principles, 76: 

operative management, 76:864 LN o à 
Test, inocular, dyslexic confusion 77: 608 D D ea imbecis meshwork damape; anterior segmient injury, 
dark-room, intraocular ressure c. changes, 71:283: pr ‘traumatic glaucoma, 84:449 i 

Hirschberg, Krimsky, istance, optical aid, 77: J31: AE 81: 545; 84:134 

macular function, 82:518 ' „cataract, 81:375 

. microsurgical, tensiometric, experimental corneal wound. Scheie's procedure, 80: 172 ` E 

- healing, sutures, 77:133 ' - Fe E argon laser, 82:955 i 
Thermokeratoplasty, 76: :1038 E jx  Trabeculotomy, indications, results, 75:906 : 

. keratoconus, 81:254. : ^ + s eibi localization, Schlemm's canal, catheterization, atone 

Thermosclerectomy, tabsnloiomy a comparison, 76:1034 a JA vein, 76:414 
Third nerve function, posterior communicating aneurysms, , ` thermosclerectomy, comparison, 76:1034 

surgery, 78:748 — . PME trabecular meshwork,-77:282 

Third nerve palsy; congenital, unilateral, 84: 282 - >t ~ Trachoma, chlamydial antibodies, 75:178 
Thrombosis; anti, antihemostatis, aspirin, enzymatic . chronic, doxycycline treatment, 76:323 ^ 

mechanism, 77:181 - ` vcontrol, aberar A chlamydial infection, epidemio- 

- cavernous sinus, ophthalmic vein mandfestationk. 75: 910 , logic studies, 79 

` retinal branch, perimacular capillary, 82:661 - Me vaccine cost, 75: 307 


retinal vein, viscosity, 83:290 - endemic, cytólogy, chlamydial inclusions, . Giemsa- 
Thyroid, ablation, radioactive iodine, Graves” disease: TH .. ^" stained conjunctival DS 80:968. . 
127 ' + penetrating keratoplasty, 76:4 
- rifampicin therapy, 75:172; 78. 907 - 


J t 


response; Gravesian ophthalmopathy, 15: 340 


Thyrotoxicosis, triiodothyronine-induced, - Sobihalune '^ severe endemic, Tunisia, 83:149 
Graves’ disease, 81:250 - . Transcendental meditation, essential hypertension, 83: 937 : 
Thyrotrophin-releasing hormone, pituitary, hypothalamic . Transcutaneous POz monitoring, routine management, in- 
diseases, 79:707 fants, children, cardiorespiratory problems, 82:519 
Timolol, beta-adrenergic blocking, glaucoma; 84:281- ie Transient cataract, cerebral ischemia, 76:610 : 
Tissue culture, hereditary, spora ic retinoblastoma, 81; 252 ^ . diabetic child, hyperosmolar coma, TT: 425 i 
Tissue pne compatibility , full-thickness: corneal gratis, . Jow-birth-weight infants, 76:324 
79: M T ransient cerebral blindness, postiraiimatic, 76:1036 
Tobacco pun M 76:811 Ve ‘Transient ischemic attacks, carotid, 83: 938 
Tocopherol, oxygen-induced fetiopath: 84:760 . . « hospital frequency, 83.998 ` 
Tolosa-Hunt S drome, ophthalmoplegia, 82:517 . f Transillumination, iris, 80: 565 
painful opht thalmoplegia, ael ype findings, 75: 106i photograpliy, 76:867 
Tomography, benign intracranial ypertension, 83:77] . | Translocation, 13/14; partial trisomy 13, cyclopia, 78:1051 
computed, 79:6 S oe ` Transmissible encephalopathy, corneal epithelium infec- 
evaluation, 79: 1066 JD Mr "e tivity, 80:171 ~ 
ophthalmology, 80:317  . "X e F ` Transplant; donor cornea, evaluation, 77:284 ; 
orbit, 79:343 `~. bo lw SEMIS ." muscle, extraocular, 77:939 . 
pseudotumor cérebri, 83: 52 P uu recipients, renal, ocular complications, 77: 492 . 
" computerized, intracranial hypertension, 82:811 - UE aed. intraocular pressure, 76:415 
(EMI scan), ‘ultrasonography, radiographic techniques, ' Transplantation, fascia lata, high myopia, 83:290 
exophthalmos, 82:665 ‘ ts 17 «TRAUMA, air-gun pellets, 76: rm. 
Tonic pupil, screening. test, 83: e i . i a :" cataract, children, 83:936 ` ^ 
- Tonography, 75:178 | 05 5 1. corneal endothelium, in vivo, 82: 335 . 
projection perimetry, 84:885 ` :. head, acute loss, fusional convergence, 79:530 ` 
Tonometry, clinical, experimental investigations, pt 1100" ^: , meningitis, visual evoked response, childhood, cortical 
Goldmann, Schigtz, 75:539 . . M E blindness, 79:1065. 
.noncontact, 80:1110 : )- dade CP gee. er hy hema;. 80: 970 
AO; 77:933 Mi XL C M fundus change after, 78:158 
. normal, diseased eyes, 81:117... IG zo s). indirect, optic atrophy, 75:1059 
screening, technicians, 80:167 noriperforating, anterior Hone angle fedi 75:1058 
Torsional conju a eye. movements; pupillary light stimu- ocular, amniócentesis, 77:2 
lation, 78: foreign body, 76:172 | ` m ER 


Tortuous oler or cerebral artery, internal carotid origin, '*. serious. indirect, retinal, vitreous, 78:161 
79:529 ' ' Traumatic hyphema, treatment, 81:862 
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Toxic optic neüropathies, 79:163 


i | TRIC, infection, treatment, rifampicin, chloramphenicol? 
Toxicity, ocular, intermittent ethambutol; pulmonary taben” l 


culosis, 77: 535. No" ' Trifluorothymidine, banae ulċeratioń, cornea, 79:713 
practolol-induced, pathology, 83: "169. : "aq 27 Trigeminal nerve; anterior ocular segmenit, anesthetic eye, 
ocular accumulation, systemically administered divas, =: A704 7 
84:607 ,, Triiodothyronirie-induced “thyrotoxicosis, ophthalmic 
Toxin, industrial, exposure, choroidal melanie: 83: 939 . 75 - '* Graves’ disease, 81:250 
Toxocara, infection, adult, focal retinal ee 81: 251 - "Trisomy, familial partial, chromosome 10, 81: 704 © 
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9» syndrome, 81:704 ^ 
Toxocara larva, papillitis, 76:172 ul 


- Trisomy 8, mosaicism syndrome, 81: 704 
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Toxoplasmic chorioretinitis, acquired, 82: 953 ; E .' Trisomy 13, partial, cyclopia, 13/14 translocation, 78:1051 
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ae block excision, 80:785 . o. T T s . ' * study, 79:164 DET l 
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- Two-way syringe, soft cataract aspiration, 76:869. — " > ' Vascular lesions, diabetic, diabetes mellitus, 83:152 
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WITH AOSOF T ireirarticon a) 
THE eia y 
SOFT LENS. 


| UNCOMPLICATED DESIGN ASSURES EXCELLENT VISION 
-Every AOSOFT lens is lathe-cut to give Ee patients sharp visual acuity and 





uncompromising fit. More than 150 quality-control checks during the pro- 


| cessing of the AOSOFT lens assure you of the highest possible consistency, 
. smooth optical surfaces and edge integrity. 


< UNCOMPLICATED FITTING MEANS MORE SUCCESSFUL 
_ FITTINGS PER DAY 


Fewer variables in the AOSOFT lens Vault fitting system mean you can fit 
more patients per day. In fact, clinical studies show that over 9096 of patients 
can be fitted with just three vaults’ Your time involved in lens selection 

Is cut to a minimum. And you have more successful fittings, even with hard- 
to-'tit patients. Whether you prefer to fit from an inventory or from 


asmall diagnostic set, there is an AOSOFT lens system for you that 


is simple, easy, uncomplicated. 


UNCOMPLICATED PERFORMANCE REDUCES PATIENT COMPLAINTS 
Your patients can expect comfort from the first day you fit them, with a 
minimum of spectacle blur. You get few patient "call-backs" since problems 
are minimal with the rapid adaptation and easy-to-wear schedule of 

the AOSOFT lens. 


UNCOMPLICATED OFFICE MANAGEMENT MEANS MORE 

TIME FOR YOU 

Now you can spend your valuable time on more important things. You can 
increase your practice income potential, make your practice more cost- . 
efficient, increase your patient flow. Today, thousands of your colleagues 

are enjoying less complicated Aden by building on the AOSOFT 


. lens, the uncomplicated soft contact lens. Shouldn't you make it the primary 


: lens in your practice, too? | Data on fiie, Amencan Optical Corp | Sott Contact Lens Div. Southbridge. MA 01550 


See next page for prescribing information. 


(tetrafilcon A) Ng 


HYDROPHILIC CONTACT LENSES ya oe e 
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AOSOFT* (tetrafiicon A) Hydrophilic Contact Lenses 

DESCRIPTION 

AOSOFT® (tetratiicon A) Hydrophilic Contact Lens is a hemispherical shel! 
which covers the cornea and may cover a porkon of the adjacent sciera. The 
tens material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxy- 
ethyl methacrylate, N-vinyl-2-pyrrohdone and methyimethacrylate. The 
polymer is a three-dimensionai network of terpolymer chains joined by divinyl- 
benzene cross-links. IE consists of 57.5% tetrafiicon A and 42.5% water by 
weight when fully hydrated in 0.95 sodium chloride solution buffered with 
monobasic and dibasic sodium phosphates. 


ACTIONS 

In its @ydrated state, the AOSOFT* Hydrophilic Contact Lens is soft and 
pliable. When dry. the tens becomes hard and brittle. These states are 
compietely reversible and a iens which has been permitted to dry out will 
recover all of its hydrated properties when placed in normal saline for a penod 
of two hours. When placed on the human cornea, the hydrated iens acts asa 
refracting medium to compensate spherical ametropias, The material has a 
refractive index of 1.43 and the lens has a visible ight transmittance greater 
than 975. 


INDICATIONS 

AOSOFT* Hydrophilic Contact Lenses are indicated for the correction of 
viston in persons with non-diseased eyes who have spherical ametropias, 
corneal astigmatism of 2.50 diopters or less and/or refractive ashgmatisa of 
2.00 diopters or less. 


CONTRAINDICATIONS 

AOSOFT * Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the 
anterior segment of the eye. 02) Any eye disease which affects the cornes and 
conjunctiva. (3) insufficiency of lacrimal secretion. (4) Cornea! hypoesthasia. 
(5) Any systemic disease which may affect the eye or be exaggerated by 
weanng contact lenses. 


WARNINGS 

Medications and Eye Drops: &OSOFT* Lenses must be stored in an 
appropnate solution when off the eyes, the type of solution being dependent 5n the 
system used for disinfection. When the lenses are disinfected with the therma: 
disintection system, they may be stored only in LENSRINS* or BOIL n SOAK* 
Solution (sterile, buffered preserved saline solution). When lenses are disinfected 
with the chemical disinfection system, they may be stored oniyin FLEXSOL* 
Solution (sterne, isotonic buffered solution contamina Adsorbobase —a water 
soluble polymeric vehicle —- and preserved with thimerosal 00013, chiorhexidine 
G.005% and edetate disodium 0.1%). 

No ophthalmic solutions or medications, including hard contact lens solution, 
can be used by AOSOFT* Lens wearers prior ta or while the lenses are inplace on 
the eyes, Also, no solutions, including hard contact lems solutions, other than 
LENSRINS* or BOIL n SOAK® Solution or FLEXSOL * Solution may De used on 
AOSOFT* Lenses when they are off the eyes. 

Since liquids and vapors may be absorbed by AOSOFT* Lenses, they should 
not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 

Abrasions and Infections: i! a ichs becomes less comfortable than it wes 
when first placed on the wearers cornea, the lens should be removed immedately 
and the wearers eye and the lens examined for the possible presence of a forean 
body It any eye abrasion, ulceration. irmtation or infection is present, or any 
abnormal eye condition is observed concurrently with iens wear the iens shouid 
be removed immediately and a physician consulted. 

Wearing Restrictions: AOSOFT* Hydrophilic Contact Lenses should no: be 
worn while swimming. sleeping, of in the presence of iritating fumes or vapors. 

Visual Blurring: if visual blurring occurs, the lens must be removed until the 
condition subsides. 

Lens Sanitation: Patients must adhere to the recommended daily sanitary 
care procedures for AOSOFT * Hydraphilic Contact Lenses. Faure to follow this 
procedure may result in the development of serious ocular infections. 


PRECAUTIONS 

Storage: ^OSOFT' Lenses may be stored ontyin the appropriate storage 
solution. LENSRINS* or BOIL n SOAK* Solution or FLEXSOL* Solution depending 
on disinfecting methods used ff teft exposed to an, the lenses will dehydrate, 
become onitie and break readily Ifa iens dehydrates if should be soaked in either 
LENSRINS *, BOIL n SOAK® or FLEXSOL* Solution until it returns to a soft, supple 
state. 

Cleaning and Disinfecting: AOSOFT* Lenses must be both cleaned and 
disinfected dady. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shewn to 
be equally effective. The choice of disinfection system should be made in 
consultation with your eye care practitioner 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits 
which may have accumulated on the lens surface. Each time the lenses are 
removed from the wearer's eyes, both surfaces of the lenses must be cleaned 
using several drops of PREFLEX* Clearing Solution (sterile solution of a nonionic 
cleaner preserved with thimerosal 0.002% and edetate disodium 0.1%). Lenses 
must be cleaned pelore they are disinfected, as deposits on the lenses tend to 
harden and become more difficult to remove alter the lenses are disinfected. 

Disinfecting: AOSOFT* Lenses may be disintected with either a thermal cr 
chemical regimen. One method or the other must be selected, but nct both THE 
US&R MUST NOT ALTERNATE BETYVEEN METHODS. 

Thermal Disinfection Method: AOSOFT” Lenses may be effectively 
disinfected after cleaning with PREFLEX* Cleaning Sotution with use of the 
AOTHERM" Heating Unit For Lens Disinfection and LENSRINS* or BOIL n SOAK* 
Solution. Fresh LENSRINS* or BOR n SOAK* Solution must be used for dary 
Storage of lenses ar each time the lens is stored. The AOTHERM"" Heating Unit For 
Lens Disinfection requires distilled water The AOSOFT* Lens Storage Containers 
must be emptied and filled with fresh LENSRINS* or BOIL n SOAK* Solution just 
prior to disinfecting the lenses. 


Chemical Disinfection: Disin’ection with PREFLEX* Cleaning Solution, 
FLEXSOL* Solution and NORMOL* Rinsing Solut-on (sterile isotonic saline 
solution preserved with thimerosat 0.0016 and chlorhexidine 0.005%) has also 
been shown to be an effective disinfection system for daily care of AOSOFT* 
Lenses, 

AOSOFT* Lenses must be cleaned and onsed daily (or after weanng) with 
PREFLEX* Cleaning Solution and NORMOL® Rinsing Solution. The AOSOFT* 
Lens Storage Containers must be emptied and refilled with fresh FLEXSOL* 
Solution each time the lens is stored, Fresh FLEXSOL* Solution must be used daily 
for storage and disinfection. 

WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE 
SYSTEMS.FLEXSOL* SOLUTION SHOULD NOT BE USED WITH HEAT. 

Hygiene: Before handling the lenses, hands must be washec, rinsed thoroughly 
and dred with a lint-free towel Cosmetics, lotions, soaps, oil and hand creams 
must not come in contact with the lenses since eya irritation may result. If hai 
spray is used while the lenses are being worn, the eyes must be kept closed 
untd the spray has settled. 

Fiuorescein: Never use fluorescein while the patient is wearng the lenses 
because the lenses will become discolored. Whenever fluorescein :s used, flush 
ihe eyes with LENSRINS* or BOIL n SOAK® and wait at least one hour before 
replacing the lenses. Too early replacement may aow the lenses tc absoro 
residual fiuoresceimn. 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have 
soaked in hard contact iens solutions Eye irritation may occur within a short 
time after putting on a hypotonic lens. Removal of the lens wil reheve the 
mitation. 

Very rarely a lens may adhere to an eye as a tesult of a patient sleeping with 
the lens on. or as a result of wearing a hypotonic ens. ifa lens adneres for any 
reason, the patient may be instructedto apply a tew drops of LENSRINS* or 
BOIL n SOAK* Soiution Gf using a thermal disinfection regimen? or 
ADAPETTES* Cleaning and Rewetting Solution (sterile, isotonic, buffered 
solution containing Adsorbobase and preserved with thimerosal 0.002% and 
edetate disodium 0.05%) Gf using a chemical disinfection regimen}, and wait 
until the lens moves freely before removing it. 

Crnical studies indicate that corneal edema as manifested by symptoms 
such as rainbows or halos around light or visual Clurring may occur if lenses 
are worn continuous y for too long a time. Removal ofthe lenses anda rest 
penod af at least one hour generaily relieve these symptoms. If symptoms do 
not subside promptly. professiona! consultation should be obtamed. 

Excessive tearing, unusual eye secretions and photophobia are not normal: 
if these symptoms occur, the patient should be examined to determine their 
cause. 


DOSAGE AND ADMINISTRATION 

Fitting: Converrional methods of fitting contact lenses do not apply to 
AOSOFT* ttetrafiicon Al Hydrophilic Contact Lenses. For a detailed descnption of 
the fitting technique. refer to the Fitting Guide for AGSOFT* Hydrophmlic Contact 
Lenses, copies of which are avadable from: Amencen Optical Corp. Soft Contact 
tens Div, Southbridge, MA 01550. l 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses intially, Therefore, the importance of adhenng to the following imitial dally 
wearing schedule should be stressed to the patient. 


Wear Time 
(hours) 


Rest Period 
(hours) 


Wear Time 
hours) 


(DOs Cn EROGO a 


2 
2 
2 
2 
2 
1 
1 
1 
1 
1 


balance of 
waking hours* 


19 
ad waking hours 





*ienses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure that 
the patient is supplied with an AOSOFT* Wearer s Kit and fully understands ali 
care and handing instructions for the lenses. As with any contact iens, regular 
recall visits are necessary to assure patient health and compliance wath 
instructions. 

How Supplied: Each iens is supplied stenten é glass vial containing 0.9% 
sodium chloride solution buffered with monobasic and dibasic sodium 
phosphates. The glass vial is marked with the Vault Number, Dioptric Power, 
and Lat Number 

The AOSOFT* Wearer's Kit is required for lens cleaning, disintec ton and storing 
of the lenses. The Kit may consist of ether of the following: 

Thermal Disinfection Regimen: AOSOFT* Wearers Kit, AOTHERM " Heating 
Unit For Lens Disinlection, LENSRINS® Solution, PREFLEX* Cleaning Solution, 
AOSOFT* Wearers “How 1o" Book, ADSOFT® Lens Storage Containe: 

Chemical Disinfection Regimen: AOSOFT* Wearer's Kit, AOSOFT* Lens 
Storage Container, PREFLEX* Cleaning Solution, NORMOL* Rinsing Solution. 
FLEXSOL* Storage anc Disinfection Solution, AOSOFT* Wearers "How To" Book. 
PREFLEX NORMOL,FLEXSOL, ADAPETTES and BOIL n SOAK are registered 
trademarks ot Burton. Parsons & Company, inc. 


CAUTION: Federal law prohibits dispensing without prescription. 


/ ® 
‘wee’ AO American Optical Golf Classic, American Optical Corp. 
am August 10 to 13— Sutton, MA Seana e ad W'B ^ Punteci us A — 3008 


. 








the last s 


When chronic glaucoma becomes 


refractory to acetazolamide and 
miotics, consider NEPTAZANE 
before resorting to surgery. A 
significant number of patients no 
longer responding to acetazola- 
mide nave been controlled by 
methazolamide? There are 
differences, too, when it comes to 
side effects, since many patients 
intolerant ro acetazolamide may 
be maintained on methazola- 
mide. 5o whether the problem is 
inadequate I. O.P control or drug 
intolerance, NEPTAZANE is worth 
a trial before surgery. 


LEDERLE LABORATORI 
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Adverse Reoctions celare mild and 
disappear on withdrawal or dosage | 
sojuirmenn.: anorexia. nausea. vomuring: 

malaise, fo oi in sy drowsi iness. cade. 
KK rental confu SHON, depression, 
poresrhesios. Urinary dirare excretion and uric 
acid cue i5 decreased during i use of rhis 
drug. but onaary calcul have nor been 











8 











Tablers 
50 mg. 


ompany. Pearl River New York 10965 


9I-ACV50 Lens 


(Anterior Chamber Vaulted) 


We know that in every surgical sit- 
uation the minimization of risk to the 
patient is paramount in importance to 
the physician. 

As has always been the case, the max- 
imum emphasis on lens design has been 
placed on recommendations of surgeons 
possessing the expertise in a particular 
lens style. 

The Model 91-ACV50 is truly repre- 
sentative of such a combination of efforts 
These physicians have provided lolab with 


indepth responses to what attributes or 
shortcomings the basic anterior chamber 
lens modeled after the Choyce design pos- 
sessed. Almost to a number, the response 
was the absolute necessity for addi- 
tional clearance between the posterior 
and peripherial areas of the lens to the iris. 
As shown, we at lolab feel this clear- 
ance has been maximized. This, coupled 
with highly polished edge and optical sur- 
faces would seem to be the only logical 
approach to design improvement. 


The Precision Optics People 


Telephone Toll Free: 800/854-1761, In California Call Collect: 714/599-8347 
695 West Terrace Drive, San Dimas, California 91773. 





IN LESS TIME 


..Professional Results Start With Bausch&Lomb Refracting Instruments. 


For the professional 
results you expect from your 
refracting instruments, you 
need the new Bausch & Lomb 
Refractor, simply the world’s 
most modern instrument for the 
rapid and accurate 
measurement of refractive error. 

The new Bausch & 
Lornb Refractor has been 
performance engineered to 
work with you ... not against 
you. Sphere, cylinder and axis 
power readings have been 
conveniently grouped for quick 


evaluation. Dual concentric 
leveling and PD. adjustment 
knobs let you make critical 
adjustments with either hand at 
a single location. Thin line 
construction increases patient 
comfort and the accuracy of 
refraction testing. Synchronized 
cross cylinders, additive vertex 
power and a corneal alignment 
sight with measuring scale are 
just a few more reasons why 
this instrument provides the 
utmost in examination ease and 
prescription accuracy. 

Find out more about the 
new Bausch & Lomb Refractor 
and all of our refracting 


instruments, including the 
original Green's Refractor, 
Compact Acuity Projector 
featuring high fidelity test 
characters, and our complete 
selection of smartly designed 
chairs and stools. 


Bausch & Lomb 
Refracting Instruments... 
in a word, professional. 


BAUSCH & LOMB 
Division 


$ 

















Ordinary Uncoated Glass Lens. Hova 99 Multicoated. 
8% reflection Less than 1% reflection 





: For the past six years, we ve been telling you about the 
Hoya 99 Multicoated lens. We've shown that our special 
multiple layer reduces reflections and puts an end to annoying 
ghost images. And they're coated back and front to provide 
maximum visibility. Which also means they transmit more light. 
And that's great for your presbyopic patients. Because they 
need extra light to see in dimly lit environments. Multicoat 
works on multifocals, too. 

Next time you have a patient whos in the dark, show 
him the light with Hoya. Once hes seen the difference, we're 
sure you ll see him again. 











t 


HOYA LENS OF AMERICA. INC. 
ye difference is clear. 











- 


“or further Hoya 99 Multicoated information call or write o: 
full prescription laboratory: Hoya Lens of America, inc. 4 
970 Knox Street, Torrance, CA 90502 National WATS: 800-421-1993 
California WATS: 800-262-1587. 
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Ultra-thin center 
is only .08 to .10 at 
-3.00D. Least 
amount of bulk on 
eye. Best for all 


Nobody has ever 
“cracked” our lens. 
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Ultra-thin, low-profile 
edge hugs the 
cornea’s natural 
contour. No collision 
with eyelids. Assures 


day wear. comfort comparable 
to the soft lens. 
A pliable PMMA 5 


with iong chain 
molecular structure 
increases flexing 
by a factor of 3. 
Pumps three times 
as much oxygen 

to the cornea. 
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Wide elliptical 
peripheral curve. 
Matches elliptical 
paracentral cornea 
for natural centering. 
Makes fitting easy. 





A wide bearing area 
which is parallel to 
the paracentral 
cornea. Heduces 


pressure and edema. 


High sagittal tear 
pool gathers, stores 
tears in larger 
reservoir. Greater 
amounts of oxygen 
for tear renewal; 
comparable to gas 
permeable lenses. 
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For years, many lens laboratories have tried to master the design 
technology of Flexinyl® the original thin, hard contact lens with flexure. 
Some have duplicated Flexinyl’s® thinness. But this is only one of 
several comfort characteristics which make Flexinyl® unique, and a 
favored ‘‘problem-solver” for thousands of lens fitters and over 250,000 
enthusiastic wearers. Flexinyl® and only Flexinyl® has all six of 
these important design features, assuring oxygen circulation favorably 
comparable to gas permeable lenses. Makes every other 
thin lens story pretty thin, doesn’t it? 


Write for full information. 


BREGER MUELLER WELT CORPORATION 


540 West Randolph Street 6922 Hollywood Boulevard 
Chicago, Illinois 60606 Los Angeles, California 90028 
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monofilament, —|n addition to the other benefits VICRYL suture 
dyed. is known for. Available in 9-0 and 10-0 sizes on 
a wide variety of needles. 


ETHICON 
tne closing word 


*Trademark (See next page for complete product information.) 
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COMPLETE PRODUCT INFORMATION 


VICRYL:* (Potyglactin 910) 
Synthetic Absorbable Suture 


DESCRIPTION VICRYL (polyglactin 9103 synthetic ab- 
sorbabie suture is prepared from a copolymer of givcolide 
and iachde. These substances are derived respectivey from 
glycolic and lactic acids. The empirical formula of the co- 
polymer is (C.H,OOm( CHO n. 

VICRYL sutures are sterile, inert, nonantigenic, nonpyro- 
genc and elicit ontyamild tissue reaction during absorption. 
The braided and monofilament sutures are colored volet to 
enhance visibility in tissue. The braided suture is also avail- 
able undyed (natural). 


ACTIONS Two important charactenstics describe the in 
vivo behavior of absorbable sutures: first, tensile strength 
retention, and second, the absorption rate (loss of mass). 
Subcutaneous lissue implantation studies of VICRYL suture 
in rats show al two weeks post-implantation approximately 
55% of ifs original tensile strength remains, while at three 
weeks approximately 2096 of ifs original strength is retained. 
intramuscular implaniation studies in rats show that the 
absorption of VICRYL suture is minimal until about the 40th 
post-implantation day. Absorption is essentially complete 
between the 60th and 90th days. 


INDICATIONS | ViCRYL synthetic absorbable suture is in- 
tended for use as an absorbable suture or ligature. 


CONTRAINDICATIONS This suture, being absorbable, 
should not be used where extended approximation of tissues 
under stress i5 required. 


WARNINGS The safety and effectiveness o! VICRYL( poty- 
giactin 910) suture :n neural tissue. and in cardiovascular 
surgery have not been established. 

Under certain circumstances, notably orthopedic oroce- 
dures, immobilization by external support may be employed 
at the discretion of the surgeon. 

Do not resterilize. 


PRECAUTIONS VICRYL suture knots must be properly 
placed to be secure. Place the first throw in precise position 
for the final knot, using a double loop: tie the second throw 
square, using horizontal tension; additional throws are 
advisable. 

Skin and coniunctival sutures remaining in place longer than 
7 days may cause localized irritation and should be removed 
as indicated. 

Acceptable surgical practice must be followed with respect 
to drainage and closure of infected wounds. 


ADVERSE REACTIONS Reactions reported in clinical 
trials which may have been suture related have been miri- 
mal These inciude skin redness and induration. rare in- 
stances of hemorrhage, anastomotic leakage, wound 
separation in the eye, and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 
operation. 


HOW SUPPLIED VICRYL sutures are avaliable sterile, as 
braided dyed (violet: and undyed (natural) strands in sizes 
310 8-0, in a variety of lengths. with and without needies, 
and on LIGAPAK™ ligating reels. VICRYL sutures, mono 
filament. dyed violet are available in sizes 9-0 and 10-0, 
in a vanety of lengths with needies. 

Also avadable in sizes | to 4-0 attached to 

CONTROL RELEASE” neecdies. 


"Trademark 
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THE 
FIRST PLACE 
TO LOOK FOR 
THE LAST 
WORD IN EYE 








For over 80 years, Sklar has produced 
quality instruments to meet the specific 
requirements of the ophthalmologist. 


Request our Eye Instruments catalog, 
the one source for all your instrument 
needs. 


* 
BERSERKER 


J. SKLAR MFG. Co., Inc. 


Long island City, N.Y. 11101 


Please send me the Sklar Eye 
Instruments catalog. 
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Adjustable forehead : 
rest and chin support 
offer maximum patient 
comfort and "working 
distance" control. 


Sharp, color-corrected ~“ 
slit projection with flip- 
down light diffuser. 


Conveniently-located ~ 
slit beam controls for 
* ease of use. 


Unique slit proiector 

design provides brilliant 
400,000 lux slit beam 

with 15 watt bulb. Even 
greater illumination 

E possible (up to 50% 
increase) with 20 watt 
halogen bulb. 





Quick-change . 
adaptability for 
mounting acces- 
sory tonometer, 
observer tube, 

35 mm camera, 
video camera, 

etc. 


"T EEE 


, Electrically-operated 
f siitlamp height 


,/ adjustment. 


^ Fine-pitch cross slide 
for one-hand joy stick 
controt. 


Optimum light 
output for 
excellent 
sharpness 
and contrast 


Coburn — your source for 
all Rodenstock instruments 
Coburn is now distributor for ail 
Hodenstock Ophthalmic Instru- 


ments as well as for Rayner 
intraocular Lenses. Service is 
avadlablie on ali Rodenstock 
instruments. 





COSLAM 


Professional Products Division 


Superior quality and performance 


competitively priced 


The Rodenstock RO 2000EH Slit Lamp 
—distributed exclusively by the Profes- 
sional Products Division of Coburn 
Optical Industries, Inc. —features a 
newly-designed slit projector in which 
the lighting system is combined with 
the multilens projection objective into a 
single optical unit. This arrangement 
gives maximum light output and dra- 
matically increases sharpness and con- 
trast. The RO 2000EH adapts quickly 
and easily to hospital and office 
requirements and is available with a 
wide assortment of accessories. 


Rodenstock RO 20OOOEH Slit Lamp 


Write or call for demonstration and 
information: (8001 446-4831. 
In Virginia, call collect (804) 526-1027. 


| OP ESSE ere ee IULII Dove 


Coburn Optical! Industries, Inc. 
Professional Products Division 
P.O. Box 351 

Petersburg, Virginia 23803 


Gentlemen: 
Please arrange a demonstration of the 
Rodenstock Slit Lamp. 
Name 


Address or 





City State... Zip 
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THIRD ANNUAL OPHTHALMIC SEMINAR 
August [ith and August 12th, 1978 
TOPIC: MODERN TECHNIQUES IN MICROSURGERY AND 
STRABISMUS SURGERY 
PLACE: Rochester, New York | 
SPONSORED BY: Department of Ophthalmology. | 
Park Ridge Hospital i 
Rochester Ophthalmological! Society | 








SEMINAR CHAIRMAN: Joseph D. Silverberg, M.D. 
DEPARTMENT CHAIRMAN: James V. Aquavella, M.D. 























































| FACULTY: 
james V, Aquavella, M.D. Rochester, New York Miss Katherine Sgabelloni 
lorge N. Buxton, M.D. New York, New York Department of Ophthalmology 
Kenneth B. Heslin, M.D. New York, New York To Register Park Ridge Hospital 
G. Keefe Jackson, M.D. Rochester, New York Send Check to: 1555 Long Pond Rd. 1 
Howard M. Leibowitz, M.D. Boston, Massachusetts Rochester, N.Y. 14626 
Henry 5. Metz. M.D. Rochester, New York Phone: 716-225-7150 
Robert D. Reinecke, M.D. Albany, New York Extension 4054 

Attending Staff, Park Ridge Hospiral 

FIRST DAY: Faculty lectures | SECOND DAY: Individual in- 
reviewing advances in Stra- FEE: struction in Microsurgery, An- 
bismus and Anterior Segment First Day--Lectrure $100.00 US Dollars terior Vitrectomy. intra-ocular 

| Surgery with emphasis on the Both Days 225.00 US Dollars Lens Implantation and Stra- 
management of com- Residents Recuced Fee bismus techniques. Registra- 

| plications. tion for this session is limited. 

—— UAE 
* 
| CONTINUING MEDICAL EDUCATION CREDITS: AMA Category | Credits Allowed. 
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Storage Tray 
This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 


Constructed of specially anodized Tear Duct Tubes 


Complete L.T. Jones M D. 22mm 


Sterilization Tray 
| aluminum, this impact-resistant 


tray protects your tubes as well 






| 
: ns ridi : ar : Diameter Sets are readily avail- | 
storage for refilling the steriliza- as providing a convenient way of able in standard. assorted or | 
tion tray. Sterilization and handling... with | special Bale Special ARA may be 
enough pockets to hold all tubes obtained upon request | 
from the three Jones Tube Sets. | 
iri * LT. Jones M.D. Dacryocystorhinostomy, American Journal of Ophthalmology, 
im Volume 59, No. 5, May, 1965. 
l ca e . J.C. Mustarde , L.T. Jones M.D. and A. Callahan M.D., Ophthaimic Plastic Surgery i| 
This anodized Up-To-Date, Aesculapius Publishing Company. 1970. 
aluminum scale LT. Jones M D. and JL. Wobig M.D., Surgery of the Eyelids and Lacrimal System, | 
now gives you a Aesculapius Publishing Company, 1976. | 
fast way of Additional information Avaliable From: 
measuring tubes i 
for go-no go Wi Auntie Chu G 
dimensions. eiss Cim Slas A | 


2025 S.W. BRIGGS COURT « BEAVERTON, OREGON 97005 » (503) 644-3507 








ONTAMINATION 
AND INFECTION 
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he R-LIANCE * 880 Fully 
owered Chair/Table positions 
atients at the touch of a button 
r pre and post op, exam and 
eatment and for minor surgery. 
andsome, rugged and efficient - 


it's designed to serve you we | 
for decades. 

The RELIANCE 556 Pedal 
Hydraulic Stool lets you change 
height without procedural intar- 
ruption. The support arm can be 
draped for micro surgical pro- 
cedures, and additionally, car 
serve as an abdominal or back 
rest for maximum comfort. A 
foot operated floor locking 
device keeps it in place. Low 
center of gravity and five legs 
provide excellent stability. 


PRODUCTS 
©1978 F. & F. Koenigkramer. All rights reserved. 
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An estimate of 19^ diopters leaves many of your 
: patients with lens implant power off by up to 10 diopters. 


There's no other way to 


accurately determine IOL 
ower- as easy, as fast. 


Sonometrics DBR-300, a clinically proven Ultrasonic Digital Biometric Ruler, 
measures the axial length of the eye simply and with unmatched accuracy. It is 
unfair to your patients and yourself to continue to "guess" at dioptric power of the 
intra-ocular lens. Now it is unnecessary. A quick demonstration will show you 
how easy accurate measurement can be. DBR-300 firmly fixates a seated patient 
with no preparation. The one-person procedure takes seconds to a few minutes. 
A precise pressure-controlled probe eliminates disimtion. Readout is clear in 






is as easy to use as an applanation tonometer. Write Mr details to 
onometrics Systems, Inc., 16 West 61st Street, Ni prk, New York 10023. 





Superior craftsmanship and the supe- 


rior properties of this Titanium alloy THE 
combine to give you max- 








designed tips provide excellent finger- 

tip control. The distinctive olue finish 
offers low reflectivity 
under bright illumination. 


imum precision and per- 
formance in microsurgical m Weck offers several 


instruments. 


Non-magnetic Titanium TITANIUM BY WECK. 


instruments are lighter in weight, yet stronger 
and more corrosion resistant than stainless 
steel. 

Weck’s rounded handles and specially 


microsurgical instrument 
patterns in Titanium, in- 
cluding instruments for Intraocular Lens im- 
plantation. Ask your Weck representative to 
show you the new, blue maximum in micro- 
surgical instruments. 


(hn 


WECK 





Edward Weck & Co., Inc. 
$ P.O. Box 12600 
Research Triangle Park, N.C. 97709 


Telephone (Toll-Free) 800-334-8511 


*1978 Edw. Weck & Co. 
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V Since any diagnosis or proce- 
dure involving the human eye is 
so critical, absolute precision is 
the only acceptable measure. 

That’s why in addition to man- 
ufacturing precision, you'll find 
the finest quality illumination at 
the heart of every Welch Allyn 
instrument. 

The 3.5v. Halogen ophthalmo- 
scopes offer three times the light 
intensity of conventional incan- 
descent illumination, double the 
usable lamp life, nearly constant 
light intensity throughout the 
lamp’s life span and, most impor- 
tant of all, the highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 











#18190 ` 


#41100 Transilluminator 
#41102 cobalt blue filter 


the color temperature, the truer 
the tissue color you'll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 












For precise diagnosis: 

Neich Allyn 
oscopes and retinoscope 
th 3.5 v. Halogen illumination. 


system eliminates annoy 
shadows and unwanted re! 
tions. Refraction is precise 
convenient. 

Your work is so critical thé 
demands the ultimate in pr 
sion and accuracy. 

That means Welch Allyn H 
gen illumination and instrun 
tation. 


WELCH 
.| ALLYN 
Lighting the way since 19 


Welch Allyn, Inc. 
Skaneateles Falls. New York 13 


Order today from your Authorized Welch Allyn De 








The Reason Our Trial Lens Sets 
Are Better is Crystal Clear. 


Our lenses are precision ground from crystal glass, not ordinary glass. The differ- 
ence is consistently accurate corrections from the lowest to the highest powers. 

Mentor* Trial Lenses are exceptionally clear and sharp from edge 
to edge of their wide apertures. Precision grinding holds variances to no more 
than 0.03D in the lower powers and no more than 0.12D in the higher powers. 
Spheres above 11D are corrected meniscus curves, thinner and optically superior 
to plano-concave geometry. 

We offer four trial lens sets: Full, minus cylinders, plus cylinders, 
and intermediate for the student examiner. Give them a trial. Return the coupon, 
and we'll be happy to bring them to you. Or call toll tree: 800-225-0462. Mentor 
Division of Codman, Randolph, Mass. 02368. 


entor 











DIVISION : 
pr T a e C] Please c: call me to arrange a demonstration of the MENTOR Trial Lens Set. ‘iat ur 
| Name | 

Address 
Zip 
Telephone 
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AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 
14th Annual Meeting and Scientific Assembly 
and 
International Glaucoma Congress Ili 
January 14-19, 1979 
Caesars Palace - Las Vegas, Nevada 

40 Hours CME Credit/Category 1 


Over 100 leading ophthalmologists, under the leaders hip of Profs. Jules 
Francois, H. Saul Sugar, Fritz Hollwich, Claes Dohlman, Harvey Lin- 
coff, and John Bellows, will present the latest information ia clinical 
ophthalmology. 


IGC HE will be a two-day program, conducted by world famous experts on 
the newest advances in glaucoma, emphasizing office procedures: early 
diagnosis cf glaucoma using refined perimetric techniques, ophthal- 
moscopic observation of degeneration of retinal nerve fiber layer, 
fluorescein angiography, interpretation of optic disc changes. evalua- 
tion of water loading, epinephrine, and pilocarpine tests, new surgical 
techniques, and many other advances. Faculty will include Drs. Man- 
sour Armaly, Jose Barraquer, Maurice Langham, W. Leydhecker, 
Bernard Schwartz, G. Scuderi, J. Wollensak, and many others. 


Other major seminars will include Intraocular Lens/Cataract Surgery 
chaired by Or. Richard Troutman, Cornea and External Diseases 
chaired by Dr. Herbert Kaufman, Contact Lens Update chaired by Dr. 
Antonio Gasset, Vitreous/Choroid/Retina chaired by Dr. Harvey Lin- 
coff, and Cosmetic Surgery chaired by Dr. Pierre Guibor, all with panel 
discussions and question-and-answer sessions. 

Tutorials and workshops will be offered in Microsurgery, IOL, Ultrasonog- 
raphy, Strabismus, External Ocular Diseases, Anterior Segment Dis- 
eases, The Lacrimal System: Gonioscopy. New Drugs, and many others. 
FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
Society of Contemporary Ophthalmology, 6 N. Mic higan Áve., Chicago, iL 
50502. (312) 236-4673. . 









POSITION 


The University of Minnesota Medical 
School, Minneapolis, invites nominations 
and applications for the position of Profes- 
sor and Head of the Department of 
Ophthalmology. This position encompas- 
ses leadership of an academic clinical sci- 
ence department in a large University 
health sciences center and educational re- 
lationships with several affiliated hospitals. 
The Department carries responsibilities for 
teaching large numbers of undergraduate, 
graduate, and postdoctoral students of 
medicine. The Department conducts sig- 
nificant programs in biomedical research, 
Doth basic and clinical. The Department 
Head is responsible for numerous 
academic and professional relationships. 
Inquiries, including a curriculum vitae, 
should be sent to Dr. Michael M. Paparella, 
Chairman, Search Committee for 
Ophthalmology Headship, Hospital Box 
396, 420 Delaware Street SE, University of 
Minnesota, Minneapolis, Minnesota 55455 
by August 31, 1978 


An equal opportunity /affirmative action employer. 
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Sodium SULAMYD® 


CONTRAINDICATIONS Hypersensitivity to sulfonamide orepara- 
hens contraindicates the use of Sodium SULAMYD. . 
PRECAUTIONS The solutions are incompatible with silver 
preparations. Ophthatmic ointments may retard corneal healirg. 
Non-susceptible crganisms. including fungi, may proliferate with 
the use of these preparations. Sulfonamides are inactivated by tae 
patra-aminobenzoic acid present in purulent exudates. Sultonamide 
sensitivity reactors may occur. . 
June 1972 98838358 


METIMYD® 


Hae of prednisoione acetate, USP. and sulfacetamide Sodium, 


Ophthalmic Suspension and Oiatment — Sterile. Each ml. or Gm. 
contains 5 mg. prednisolone acetate and 100 mg. sulfacetamide 
Sodium. 

INDICATIONS — Suspension Based on a review of this dru 
Dy the National Academy of Sciences — National. Researc 
Council and/or other information. FDA has classified the indi- 
Cations as foliows: 

"Possibly" effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the eee 
and anterior segment of the eye. EYELIDS: allergic blepharitis. 
blepharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including those associated 
with hay fever and conjunctivitis due to physica! agents such 
as foreign bodies. chemicals (acids. alkalies: and other iri- 
tants. CORNEA. SCLERA. IRIS. AND UVEA: interstitial, post- 
operative, and sclerosing keratitis: chemical and thermal burns 
of the cornea: corneal ulcer. herpes zoster ophthalmicus, 
phylctenular keratoconjunetivitis corneal neovascularization: 
scleritis: episcleritis: acute, chronic. and traumatic iridocyclitis. 
Final classification of the less-than-effective indications ra- 
quires further investigation. E 





IMP Retreat heath aae 





Ointment METIMYD is indicated in the following inflammatory 
a oe Conditions affecting the eyelids anc anterior segment 
of ihe eye 

E yells allergic blephantis. lepharitis associated with seborrheic 
dermatitis: other noapurulent types of blepharitis. — 

Cenjunctiva allergic conjunctivitis, ie, vernal. phylctenular, and 
other nonpurulen: forms of conjunctivitis including those associated 
with hay fever. conjunctivitis due to physical agerts such as foreign 
bodies. chemicals (acids, alkalies) and other initants. 

Corea, Sciera kis. Uvea interstitial, postoperative, and scleras- 
ing keratitis: chemical and thermal burns of the cornea: comeal 
ulcer; herpes zoster ophthalmicus. phiyctenular keratoconjunctivitis: 
comeéal neovascularization: sclecitis: episcleritis: acute, chronic. 
and traumatic itiCocyclitis 7 

in deep-seated infections, such as endophthalmitis, panophtha - 
mitis. and orbital cellulitis. or when systemic infection threatens. 
specific oral iantibintic, sulfonamide! therapy should be employer. 
Local treatment may be used as adjunctive therapy — 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticostercid-sulfonamide prepara 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions ate contraindicated in: early acute herpes simplex and the 
carly acute stages of most other viral diseases of the cornea and 
conjuctiva: active tuberculosis of the antegor segment of the eve. 
fungal disease of the cornea. conjunctiva and fids; acute purulent 
untreated infections of the eye which, like other diseases caused 
Dy microorganisms. may be masked or enhanced by the presence 
ol the steroid: individuals with known sensitivity to any of the 
ingredients. : l l 
PRECAUTIONS Extended use of topical steroid merap may 
Cause increased intraocular pressure in certain individuals. In gro 
longed therapy, it is advisable that intraocular pressure be checked 
'requently. In these diseases causing thinning of the cornea, per 
foration has beer. known to have occurred with the use of topical 
Steroids. As with any antibacterial preparation. prolonged use may 
tesult in overgrowth of non-susceatible organisms, including fungi 
i superinfection occurs, appropriate measures shouid be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use. 

The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development af posterior Sub- 
capsular cataracts. M 
January 1873, July 1973 9835356, 10106524 


ochenng Corporation 
Kenilworth, N.J. 07033 
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Schering Ophthalmic Products 
arent for all eyes... 











But, when your patients have eye 


ae corneal ulcer and other ea shown in e information 


sulfonamide antibacterial anti-inflammatoryt/antibacterial 
for superficial ocular infectionst EC in external eye infectionstt 


Sodium METIMYD 
SULAMYD E 


and sulfacetamide sodium, USP 
brand of i 
sodium sulfacetamide, USP 


OPHTHALMIC SUSPENSION-STERILE 
OPHTHALMIC SOLUTION 30%-STERILE 


OPHTHALMIC OINTMENT- STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 





Tdue to susceptible pathogens 


{This drug has been evaluated as 
"possibly effective" for this indication. 


Copyright € 1577, = Before prescribing, please see full product i f rmation, 
Schering Corporation. All rights reserved . brief summaries of which appear onc opposite page. 
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the MESO(cabufocon)lens 





Fabricated from a highly purified, medical grade of cellulose acetate butyrate, The Meso Lens 
offers significant advantages over both hydrogel and PMMA lenses. 


The Meso Lens: 

e Provides a new experience in wearing comfort without sacrificing durability or crisp visual acuity. 
e Demonstrates enhanced wettability (approaching the angle produced by the normal hydrophilic cornea), 
improved tear exchange, and a heat-transfer coefficient considerably greater than PMMA. 

e Can be fit using keratometry or conventional trial set procedures (including fluorescein patterns) for the 
visuab correction of astigmatism, myopia, hyperopia and aphakia. 
linical trials on 825 wearers has demonstrated the stability, safety, end efficacy of 


An extensive series of cl 
The Meso Lens. Based on a statistical analysis of the data, it is reasonable to expect the following: 


1. Rapid Adaptation/Increased Wearing Time Corneal integrity is rarely impaired. The average adapta- 
tion period is comparable to that observed with soft lenses: 8 hours wearing time within 7 cays; 12 to 15 
hours in less than two weeks — with the potential for interrupted-wear 

2. Reduced Signs of Overwearing The investigators cited longer wearing periods. In 1.796 slit-lamp 
observations, a 1.2% incidence of corneal edema and spectacle blur was reported. 

3. Flexibility and Ease of Fitting Fitting The Meso Lens 0.25 diopter steeper or flatter, or with diameter 
differences of 0.1 or 0.2 mm, will not cause any significant change in comfort or acuity. 

Parameters which affect tear exchange, such as apical clearance and intermediate bearing, are not. 
This increased latitude, particularly important in fitting astigmatic corneas, can be attributed to 


critical. 
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the best of both worlds 





the characteristics of the cabufocon materia! as well as to the unique optical design of The Meso Lens. 

4. Simplified Lens Care A three-solution maintenance system utilizing Preflex®, Normol” and Flexsol® 
for cleaning, rinsing and disinfecting, is recommended for The Meso Lens. 

Virtually no solution-related problems, such as discoloration, binding of preservatives or drug sensitivity 


have been reported with The Meso Lens. 
NOTE: Thermal disinfection or the use of hard lens care products is contraindicated. 

5. Crisp Visual Acuity |n a group of 773 eyes fit with The Meso Lens 97.3% tested 20/25 — or,bettei 
than the best possible vision attained with spectacles in the same series. 

Danker and Wohlk's exclusive molding process is utilized in the precision manufacture of The Meso Lens 
The result: Uniformly good edges, high reproducibility and a smooth finish, which will resist accumula- 


tion of surface deposits. 
The Meso Lens is available in a wide range of base curves and diameters, 6.0 to 9.0 mm and 6.0 to 12 mm 
respectively. The Meso Lens deserves a trial with new patients and wearers presenting problems with 


PMMA or HEMA lenses. 
See package insert and professional fitting guide for complete information. 
For further details, call toll-free 800-645-1388 or write: 


DANKER & WOHLK, INC. 


635 Nassau Road, Uniondale, N.Y. 11553 





THE GRYO SYSTEM | 


that Specializes in everything 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 
New York * Los Angeles * Chicago * Houston - Atlanta * Cleveland 
All products repaired and serviced in Broomall, Penna. 


Philadelphia - 


For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO; 
or N20) out of the O.R. (via tubing). 


© Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


€) Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


O Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight curved 
cataract cataract 
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..Wvith the future in sight 


What do you call a 
radiusgauge that 
also measures 
thickness! 
Marco. 


Most radiusgauges measure only } 
contact lens curvature. Now, with "s 
Marco's new external reading model, 
you can measure both radius and 
thickness on a single instrument. You 
get the functions of two instruments 
for far less than you would expect to 
pay for the standard radiusgauge. 
In addition to the convenience of 
dual function, the sensitivity of both is 
greatly increased through the large 
external dial gauge and the 100x 
magnification. Critical focusing 
is also enhanced by a coaxial 
focusing knob which allows 
both coarse and fine adjust- 
ment. And to suit individual 
preferences, the instrument is available mmm 
in both monocular and binocular models. ru Yn p 
Marco wraps all these advantages | E Dues 4 
in a compact instrument incorpo- . : 
rating the transformer in the 
base of the unit. 
What do we call a radius- 
gauge that also measures 
thickness? 
Pure value. 
Call your Marco distributor 
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O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 











When the operating micro- 
scope is used. 





When the field of vi i 
only 25 mm. 


me 
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When the suture is 10-0 
or 11-0, 


It calls for only the finest 
in microsurgical instruments. 


It calls for Sparta. 


Catalogs available upon request. 





SPARTA INSTR NT CORPORATION 


SOS FAIRFIELD AVE./FAIRFIELD, NU O7O0O058/ (201) 575-13«L4/ TOLL FREE CGOC) 631-152 
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NEURO-OPHTHALMOLOGIST 


VANDERBILT UNIVERSITY, 
DEPARTMENT OF 


OPHTHALMOLOGY, 
Nashville, Tennessee is seeking a full 
time board certified, M.D. Ophthalmologist 
with subspecialty interest and expertise 
in Neuro-Ophthalmology. A strong 
background in laboratory and clinical re- 
search is desirable. Rank and Salary com- 
mensurate with previous training and 
background. 


Contact: 

James H. Elliott, M.D., 
S-5411 Vanderbilt University 
Medical Center, 
Nashville, Tennessee 37232. 


An Equal Opportunity, 
Affirmative Action Employer. 


* 


BLAYDES CLINIC 


Excellent opportunity for General Oph- 
thalmologist to join two man practice. Train- 


ing in Retinal and Vitreous Surgery helpful. 


Association with growing practice. 


Modern spacious clinic includes up-to-date 
equipment and is staffed with a large 
weil-trained group of assistants. 


On going research continued in several 
different fields of ocular surgery. 


If interested, please contact: 


J. Elliott Blaydes, M.D. 

The Blaydes Clinic 

Corner of Frederick & Woodland Ave. 
Bluefield, West Virginia 24701 
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ADSORBOCARPINE® | 
pilocarpine HC! in Adsorbobase® 


Description: Adsorbocarpine Ophthalr 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P) in 
Adsorbobase — (a combination of high 
lecular weight, water soluble polymers : 
povidone). Adsorbocarpine is available 
in three strengths: 196, 296 and 496. 

All strengths, in addition to the respectiv 
amount of pilocarpine HCI, contain: 


Vehicle: Adsorbobase and 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Chloride o dx ovs 0.0 
Edetate Disodium . . 0.1) 


Indications: For the control of intraocu 
pressure; as a miotic in the treatment of 

chronic, simple, open-angle glaucoma; t 
counteract the effect of cycloplegics. The 
choice of strength should be determinec 
the severity ofthe condition andthe resp: 
of the patient. To relieve tension in the tri 
ment of acute glaucoma Adsorbocarpint 
may be used alone — prior to emergenc' 
surgery — or in combination with other 
miotics or carbonic anhydrase inhibitors 


Administration: The choice of concentrat 
and the frequency of instillation should E 


| determined by the severity of the conditi 
| andtheresponse of the patient. 


Supplied: In 15 cc. sterile dropper vials — 
296, and 496 strengths. 


Contraindications: The use of Adsorboca 
pine is contraindicated where pupiliary c 
striction is undesirable or hazardous suck 
in acute iritis. Miotics should be used witl 
caution in hypertension. 


Precautions: Avoid overdosage. 


Adverse Reactions: There are no knowns 
effects except slight ciliary spasm with re: 
tant temporary reduction in visual acuity. 
Sensitivity is infrequently observed. Cont 
allergy or mucosal sensitization may devt 
after prolonged use. If signs of sensitivity 
velop during treatment, or if irritation per: 
or increases, the patient should be advise 
discontinue use and consult the prescribii 
physician. 


Caution: Federal (U.S.A.] law prohibits d 
pensing without prescription. 


ough cases of primary, 

open-angle glaucoma 
may be controlled 

with Adsorbocarpine. 


Ab ,: ZA 


eavily pigmented, or brown, eyes are a “The average decrease in IOP 
ifficult to control with pilocarpine. Yet £ (mm Hg) with the pilocarpine/ 
Sherman's study with 26 heavily ~ Adsorbobase topical solution was 
igmented eyes, Adsorbocarpine® >) 5.5mm Hg when compared to the 
uickly brought IOP under control in base line level established with 
ese tough Cases. previous pilocarpine/hydroxypro- 
Following prolonged treatment pyl methylcellulose 0.5% therapy.” 
ith a pilocarpine/ hydroxypropyl The difference between Adsor- 
ethylcellulose solution “20 of the bocarpine and ordinary pilocarpine is 
6 eyes (13 patients) were judged to Adsorbobase^*, a patented vehicle of 
xhibit uncontrolled IOP (above A. 4 high molecular weight, water soluble 
I1 mm Hg)....Inevery instance, the i polymers which adsorbs to the 
yes treated with the pilocarpine/ Ss. cornea to enhance corneal penetra 


dsorbobase solution [Adsorbocar- [as tion and availability of pilocarpine. 

ine] were brought under control. ES j For your tough cases ... recom 
all but one patient... this o | mend Adsorbocarpine. 

on in pressure was accomplished SEE See full prescribing information 

t a greatly reduced pilocarpine on facing page. 

oncentration.... 


ADSORBOCARPINE®. .. pilocarpine HCI in Adsorbobase®. ..1%, 2% and 4%. 


BURTON, PARSONS & COMPANY, INC. 


Ophthalmic Products Division 
Central Industrial Park, Washington, D. C. 20027 





1. Sherman, Spencer E.: Clinical Comparison of Pilocarpine Preparations in Heavily Pigmented Eyes: An Evaluation of the Influence of 





Over 95,000 prescriptions processed... 
with 9896 patient acceptance. 


Largest distortion-free distance portion. 


Continuous range of power for clear vision. 
at all distances between near and far. 


No segment line to split images. 
Widest distortion-free reading area. 





+ "7 F Ue by 


..and the people who made it possible. 


John Winthrop, Ph.D., Lens Designer. "Perhaps the greatest challenge was improving a lens 
concept that not only would permit add power at all distances between near and far, but 
more importantly provide an aberration-free distance portion, a wide aberration-free reading 
portion and a short continuous progressive addition corridor for intermediate viewing. | feel 
strongly that presbyopes, who might resist wearing bifocals, will wear ULTRAVUE Lenses 
because they have no discontinuity in power and no dividing lines between the lens portions 
for near and far: 

Bernie Grolman, M.S., D.O.S., Fitting System Designer. "It's another case of necessity being 
the mother of invention. The ULTRAVUE Lens with its sophisticated optics requires precise 
fitting. A new instrument was developed that determines the critical measurements. 

The Grolman Fitting System, which is simple to use, is an integral part of a total program 
aimed at ensuring patient satisfaction: 

Robert Platt, O.D., Clinical Trial Supervisor. “In a sense, the ULTRAVUE Lens was a natural 
for AOLITE® Lens material. Its lightweight, large blank size and wide prescription range 
makes the cosmetic appeal of the lens unquestionable. And there is no reason why 
presbyopes should be denied what single vision wearers have come to expect. Let's face it; 
cosmetic appeal is important today. But optical quality shouldn't be sacrificed’ 

John Hancock, Product Manager. "Any innovation in optics carries responsibilities. The 
patient, the ophthalmologist, the dispenser— each has to know what it's all about, why it's 
better, why it was developed. And we have a responsibility to do our utmost to make sure the 
lens is fitted correctly. That's why we have trained over 22,000 people to successfully fit and 
fabricate the ULTRAVUE Lens in our certification program for dispensers and laboratories: 

Dr. Benjamin Franklin, Bifocal Inventor. The only one involved in the develop- 
ment of the ULTRAVUE Lens who is not associated with American Optical. AO 








Dr. Franklin was unavailable for comment. American 
The new CILTRAVCIE "Progressive Power Lens...the revolutionary Optical 
new lens Ben Franklin would be proud to recommend. To see and be seen in? 


Sponsors of the American Optical Golf Classic, Sutton, MA —August 10 to 13. 





Now, for total anterior segment surgery... 
Introducing Berkeley's superb, 


new ultrasonic fragmentor, 
the Fragmatome™ unit, 


for lens extraction. 


Together with the Ocutome® unit. 
In the only complete system 
that works with one, 


single footswitch. 


A single footswitch. ... 

Berkeleys Ocutome /Fragmatome 
System is the only system for tota! 
anterior segment surgery and posterior 
vitrectomy that works with a single 
footswitch like vou see here. 

But the exclusive features of our 
new system go well beyond our 
footswitch, 

Ocutome/Fragmatome is the only 
complete system for total anterior 
segment surgery, including such 
procedures as lens removal, capsulec- 
tomy, iridectomy. pupillary reshaping. 
and removal of prolapsed vitreous. 

The Ocutome/Fragmatome System 
is the most miniaturized intraocular 
instrument available. 

The system offers superior surgeon 
control... 

You directly control suction, cutting 
rate. port opening size and ultrasonic 
power output. 

And superior safety... 

The Ocutome unit is a pneumatic 
svstem. So there are no electrical con- 
nections or shock hazards to the patient. 

The Ocutome/Fragmatome 
System uses only tiny incisions 
for all 20-gauge pics. 
probes. needles and accessories. 
Smaller incisions minimize trauma and 
are easier to close water-tight. 

Guillotine cutting action prevents 
spooling and pulling tissue. And pro- 
vides safer cutting near the retina and 
safer reshaping of the iris. 

Our automatic suction system is 
pressure-controlled — not flow-con- 
trolled — for a continuous level of 
suction for both tissue or lens removal. 

And. a single cable connects both 
units to a single footswitch — for supe- 
rier direct control in cutting and suction. 


A few more special features. ... 

Your choice of an infusion sleeve or 
modular infusion to automatically 
control intraocular pressure. 

The Fragmatome unit offers a special 
wattmeter. an elapsed time meter and 
fine tuning controls. 

Plus, the system is one of the sime 
piest to operate and care for. 

What's more. the system is econom- 
ically priced and offers vou more 
features and advantages than any 
other system. 


Berkeley's 
educational support 
backs up the System. 


To help you put the Ocutome/ Fragma- 
tome System to best use. Berkeleys 
Educational Division has developed a 
nationwide. ongoing program of sem- 
inars in intraocular surgery — conducted 
by the leaders in the field. 

And. Berkeleys procedural news- 
letter regularly provides the latest 
state-of-the-art surgical techniques and 
the newest developments in miero 
surgical intraocular surgery. 

Upcoming workshops in intraocular 
surgery are planned for these dates at 
the locations listed here. 

Call or write us direct for details and 
further information. 





San Jose. Ca. 

San Antonio, Tex. 
San Francisco, Ca. 
San Francisco. Ca. 
Chicago. Hl. 

New York, N. Y. 
Minneapolis, Minn. 
Cleveland. Ohio 
Durham. N.C. 


February 3. 4 
March 17, I8 
April 21, 22 
April 28. 29 
Early May 
Late May 
Mid June 
Mid July 
Late August 


September 16. 17. Los Angeles. Ca. 









The switch 
makes the difference. 


Let us show you the Total System. 


Doctor. 


Just return the attached coupon for 
details and a demonstration. 

The Ocutome/Fragmatome System. 
The only Total System with more 


exclusive fe 


atures for superior control 


and technique in intraocular surgery. 
See how the switch makes all the 


difference. 


Berkeley Bio-Engineering 


600 MeCormick Street/San Leandro, CA 94977 
Call tol) free: (800) 227-0591 
in California cali: (4645) $48-6806 






ld like more details on the Berkeley Ocuterwé 
Fragmatome System, 


L3 Please have a representative call. 


L3 Please add my name to your newsletter 
mailing list. 


Physician 
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mail to: 


Berkeley Bio-Engineering 


600 McCormick Street/San Leandro, CA 94577 





brand of 


IDOXURIDINE 


The Standard 
for Herpes Simplex 
Kerotitis 









IDOXURIDINE 


Ointment 0.5% 
Solution 0.1% 


* Never Exceeded in Clinical Effect 
e Lower Cost than ara-A* 


* Epithelial or Stromal Lesions 


“Based on manufacturer's suggested list prices. 
Check your local pharrnacy for actual patient cost. 





Before prescribing. see complete pre- 
scribing information in SKOF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 

Contraindications: Known or suspected 
hypersensitivity fo any of the com- 
ponents. 

Warning: Administer with caution in preg 
nancy or women of childbearing poten- 
tial. Malformations were reported in one 
study in rabbits when idoxuridine was 
instilled in the eyes of the dams; a sub- 
sequent, more detailed study in rabbits 
showed no such effects, even at sub- 
stantially higher dosages. 


Precautions: If there is no response in epi- 
thelial infections after 7 or 8 doys, other 
therapy should be considered, Recom- 
mended frequency and duration of ad- 
ministration should not be exceeded. 
Not effective in corneal inflommoations 
if herpes simplex is not present. Doric acid 
should not be used concomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other 
medications. 


Adverse reactions: Occasionally, irrito- 
fion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a mani- 
festation of the infection), corneal doud- 
ing, and stippling of the corneal epithe- 
lium have been observed. * 


Supplied: 0.1% Ophthalmic Solution 
(1 mg./mi in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes, 


Smith Kline GFrench Loboratories 


Division of SmithKline Corporation 
Philadelphia, Pennsylvania 


SI GF 


a Smirtililine company 


Department of Ophthalmology 
St. Vincent's Hospital and Medical Center of New York 


ANNUAL CLINICAL UPDATE 


Wednesday, Thursday & Friday ES eis, November 1, 2 & 3, 1978 









i CHARITY Ve 
| Fir SeENCE / TX Y | 
Robert A. D'Amico, M.D. | {d \ service / | \ | G. Peter Halberg, M.D. 
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Director, Department of Ophthalmology N j à y Meeting Coordinator 
AN | 
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Wednesday, November 1 
GLAUCOMA and CONTACT LENS UPDATE 


G. Peter Halberg, M.D., Chairman 


Thursday, November 2 
CORNEA UPDATE 


Robert A. D'Amico, M.D., Chairman 


Friday, November 3 
RETINA UPDATE 


Án illustrious faculty will be presenting the latest developments in the Cornea, Retina, 
Glaucoma and Contact Lens fields 


REGISTRATION (Clinical Update) - $240.00, includes luncheon each day and a social function 
$140.00 for Residents 
Saturday, November 4 


SOFT CONTACT LENS UPDATE 


This intensive, practical "Hands On" course will be under the direction of G. Peter Halberg, M.D., with 
the cooperation of a distinguished faculty and the major soft contact lens manufacturers. 


REGISTRATION (Soft Lens Update) - $140.00, includes luncheon and a social function 


For registration or information for Department of Ophthalmology 
either or both meetings, contact: St. Vincent's Hospital and Medical Center of New York 
153 West 11th Street 
New York, New York 10011 





widely dilated pupils. Better 
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UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 
Provides best stereoscopic view of fundus 

in every clinical case 












Binocular observation 
through small or 
undilated pupils 


Routine posterior pole 
observation through 
dilated pupils 





ach 


Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
Hlumination of fundus 


periphery EASY TO USE built in convergence ... no accommodation 
VONIULLA required... precision optics 


RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT - 
RESEARCH ASSOCIATES, INC. 
87 Rumtord Avenue, Waltham, Massachusetts 02154 - 
Telephone (617) 894-2200 : Telex 94-0533 


J Maximum stereopsis in 


... Mision around opacities in 
transparent media 
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"CURRENT CONCEPTS IN 
ANTERIOR SEGMENT 
SURGERY AND DISEASE" 


A Post-Graduate Seminar 
Presented by the 


Department of Ophthalmology 
Emory University School of Medicine 
Atlanta, Georgia 


December 7 and 8, 1978, at the 
Peachtree Plaza Hotel 
Followed by the 
Fourth Annual Emory-Gracy Eye 
Residents/Alumni Meeting 
December 9, 1978 
Faculty 
Claes H. Dohiman, M.D., 
Boston, Massachusetts 
Stuart |. Brown, M.D., 
Pittsburgh, Pennsylvania 
Peter R. Laibson, M.D., 
Philadelphia, Pennsylvania 
Richard H. Keates, M.D., 
Columbus, Ohio 


For application, please write to: F. Phinizy Cal- 
houn, Jr., M.D. 1365 Clifton Road, N.E., Atlanta, 
Georgia 30322 


Registration fee $175. Approved for 12 hours 
en Category |, AMA Physician's Recognition 
ward. 


* 


BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 8 through March 2, 1979 
Eighth Annual Session 


This course consists of lectures, laboratory 
dissection, and demonstrations by an ex- 
perienced faculty of ophthalmologists and 
basic scientists. It is directed toward the 
requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 
Anatomy 
Physiology 


Motility 
Neuro-Ophthal- 
mology 
Glaucoma 
Immunology 
Visual Fields 
Optics 
Refraction 
Embryology and 
Genetics 


Tuition is $800.00. For further information 
and application forms, please write: Richard 
S. Ruiz, M.D. Chairman, Department of 
Ophthalmology, Hermann Eye Center, Her- 
mann Hospital, 1203 Ross Sune. Hous- 
ton, TX 77030, Phone: (713) 797-1777. 


Biochemistry 
Pathology 

Medical Ophthaimology 
Retinopathy 

External Disease 
Pharmacology 





gentamicin sulfate, U.S.P. 
oolution-Sterile 
Ointment-Sterile 


Each mi or gram contains gentamicin sulfate equivalent to 
30 mg gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
ote of the aminoglycoside group active against a wide variety 
of pathogenic. gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buttered to approx«matety pH 7 for use im the eye 
Each m! contains gentamicin sulfate (equivalent to 30 mg 
gentamicin). disodium phosphate monosodium phosphate: 
sodium chioride, and benzalkonium chlonde as a nreserva- 
hve. 

GARAMYCIN Ophthalmic Ointment is a stenje cintment. 
each gram containing gentamicin sulfate (equivalent to 30 
mq gentanucin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bactena against which gen- 
tamicin sulfate is active include coagulase-positive and coag 
uiase-negabye staphylococci inctueding certain strains that 
are resistan: to pemicdlin Group A beta-hemolytic and non- 
hemolyuc streptococ. and O occus pnüegrmonsee The 
gram- negate bacteria. against which gentamicin sulfate is 
active inctude certain strains of Pseedomonas aeruginosa 
fidíole-positive and ondole-negative Proteus species. Esche 

^o Kiol nue (Fnedlander s bacilius) 












idiplapaciius 
including Ness 
tant orgarisms 
wih gentamicin at the present tme, this may occur in the 
tuture as resistance has been produced with difficulty i vitro 
by repeated exposures 
INDICATIONS  GARAMYCIN Ophthaimic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and Hs adnexa caused by susceptible 
Dactenia Such infections embrace conqunctivitis. keretiis and 
keratoconunctivitis, corneal ulcers, blephantis and blepha- 
rocOonjunctenhis. acute meibomriandis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthaimic Solution 
and Ointment are contraindicated in. patents with known 
hypersensitvity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
mecthon iH should never be injected subconjunctivally, nor 
should t be directly introduced into tne anterior chamber of 
the eye 
PRECAUTIONS  Prolonged use of topical antibiotics. may 
qive rise to overgrowth of nonsusceplible organisms. such as 
fungi. Should this occur of i irmmtabion or hypersensitieidy to 
any component af the drug develops. discontinue use of the 
preparation and institute appropriate therapy 

Ophthaimic omtments may retard corneal heating 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burong or stinging may occur with the use ot 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: insti! one or two drops into the affected eye 
every four hours In severe infections. dosage may be in- 
creased fo as much as two drops once every hour 

GARAMYCIN Ophthaimic Ointment apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, Smi plastic dropper bottle. sterile. boxes of one and 
six Store away from heat 

GARAMYCIN Ophthalmic Ointment-Sterile, «ounce 
tube, boxes of one and six Store away from heat 


8848358 
NOVEMBER 1973 


For complete details. consult package insert or Bierature 
available from your Schenng Representative, or Protessional 
Services Department, Schenng Corporation. Kenitworth. New 
Jersey OF 033 
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:ach ml. or gram contains gentamicin sulfate equivalent É 
0 3.0 mg. gentamicin. 


Due to susceptible pathogens 1 A T À + T gu SAM a. E i eT 
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: Automated refraction... | 





its just a uestionof 
"WHEN" 


Now's the time to automate the refractive part of your practice. : 


Provide superior eve care 


As a professional, you want to give your patients 
the very best eye care possible. The Acuity Systems 
6600 AUTO-REFRACTOR® adds the helpin g hand 
you need. Our new technology significantly 
improves your refractive capability over manual 
dai ieee p da ob ana ur a 


ens patients, very young Schulden: spectac ale a 
icissors reflex, and early pathology patients are 
efracted faster and more accurately than is now 
1umanly possible, 

It's the most effective system for providing supe- 
yor eye care, The 6600 AUTO-REFRACTOR 
zeatly reduces the refractive time, allowing you to 
pend more time with your patients, giving them 
he care that only you can provide. 

The unique features of the 6600 AUTO- 
REFRACTOR guarantee a more accurate refrac- 
ion and give vou time to deliver superior eye care. 
* One-second measurements allow for highly- 
orecise objective sphere, cylinder and axis readings. 
Refractions are completed in just one second on 
ven the most difficult patients. 

» "Auto- Track", the patented, automatic eye-track 
ng system, continually moves with the eye, even in 
iystagmus patients and those unable to fixate. 

® Optical scan automatically and instantaneously 
orovides additional refractive data on early pathol- 
ogy patients with just the push of a button. 


Meet the challenges of modern eye care 

eae SUCCES eye care p een 
present many E 

» National health care and third party payment 
3lans are present in various forms, The fixed fee 
itructure and the added patient volume challenge 
rou to become more efficient. The 6600 AUTO- 
REFRACTOR lets vou meet the challenges and 





turn them into an opportunity to see additional 
patients while providing superior eve care. 
* Successful practice growth in times of inflation 


and rising taxes requires that vou increase your 


practice volume by at least 10 percent per vear, just 
to Pu pu. D ue economy. is oot AUTO. 
Due ue office fb ences Increasing d s 
and significantly reducing your tax burden. 

It's plain to see that NOW is the time to start 
providing superior eye care to your patients and to 
meet the challenges facing you and your practice. 
send for the free booklet ^Automated Refraction 

.. it’s Time". You'll learn why automated refrac- 
tion is no longer a question of "IF", it’s just a mat- 
ter of answering, “When is it right for me?” 


Mail the coupon or call toll-free, 800/336-0359 


In Virginia, call collect, 703/471-4700 





11413 Isaac Newton Sq. 


Reston, Virginia 
(703) 471-4700 













| Fd lke to learn more abont | i 
Automated Refraction and see 

| iP now's the time to add the 6600 i 
ALTO-REFRACTOR 10 my practice. Please send me 

| the free booklet, “Automated Refraction... s Time" Į 

» 

B8 Name... NANI NR RES i 

i fa 0 (6 | Coc) uenti cetur eee ees ee eee i 

i * p oo + [| 

i e a ae CL CSI; ERR i 
Mine isa L solo L group/partne rship practice, : 

i I do approximately n refractions in a typical | 
day. Mail to: Acuity Systems, Inc. 11413 Newton 

i Square Reston, VA 22090 i 
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tetrafilcon A 
rophilic Contact Lens 











TheF arformance Story. 


Soft contact lens performance that 
meets your exacting professional needs. 
























utstanding Visual Acuity Additional Advantages : 


major benefit of Aquaflex® (tetrafilcon A) Other significant attributes of the Aquaflex® 
drophilic Contact Lenses is excellent visual (tetrafilcon A) lens, contributing to practitioner 
uity. Clinical data revealed that 8896 of the success and patient acceptance, are: reliable 
barers achieved 20/20 vision or better, with over-refraction,?'* ease in handling, durability, 
b% attaining 20/25 or better.' Practitioners excellent reproducibility? and exceptionally 
ported that Aquaflex lenses often corrected high standards of quality assurance, including 
ore astigmatism and gave sharper vision 10096 wet inspection. A study has shown that 
an other soft lenses.' This quality of less than 596 of lenses shipped were returned 
brformance is due to a unique combination because of questionable performance, 
sophisticated lens design, special lens discomfort, damage or defects.' The fitting 
aterial and the "Vault" system of fitting. procedure is simple and fast.* You can fit from 
i a small diagnostic set, or use a dispensing 
ptimum Centration inventory. Lenses may be ordered by a toll-free 
ue | "T phone call, and UCO Optics’ service is quick 
clinical study showed that over 96% o and dependable. More and more practitioners 
quaflex contact lens wearers achieved are using Aquaflex lenses every day. 
timum centration.’ By centering so well, Shouldn't you? 


quaflex lenses virtually eliminate the induced 
stigmatism and lessened visual acuity 
sulting from decentered lenses.’ Precise 
entration helps in attaining a good fit with full 
prneal coverage and maximum visual acuity, 


hile permitting proper corneal respiration. : 
n | (tetrafilcon A) 






i Hydrophilic Contact Lens 

o complicated graphs, charts and Pi 
alculations, because the Aquaflex "Vault" For more information and a copy of + 
ystem reduces fitting variables to just one... the Professional Fitting Guide, mail "d 
ie lens "Vault". Only 5 Vaults are needed to fit the coupon. Or, phone toll-free Á 
quaflex lenses; and in clinical studies more 800-828-4580 (in N.Y.State a 

an 90% of the patients were fitted with just 3 800-462-4332). 4 

these Vaults.’ The bicurve, lathe-cut lens ae 

nstruction, with spherical front and back See following page for full 4 e 
irfaces, promotes reliable fit independent of prescribing information zt é 2 n 
ower; and the large posterior optical zone 4 QV © ay e 


ives stability of vision with lens movement. 


| Data on file: UCO Optics, Inc., Scottsville, N. Y. 14546 
. Morrison, Robert J. international Contact Lens Clinic, 
iummer 1976 

. Gruber, Ellis & Gordon, Stanley: Contact Lens Forum, 
lebruary 1977 

< Greenspoon, Morton K.: Contact Lens Forum, 
ovember 1977. 


Bis 





(tetrafilcon A) 


Hydrophilic Contact Lens 


DESCRIPTION 


AQUAFLEX* (tetrafilcon A} Hydrophilic Contact Lens is a hemispherical shell 
which covers ‘he cornea and may cover a portion of the adjacent sclera. The lens 
maternal. tetrafücon A, is a hydrophilic random terpolymer of 2-hycroxyethyl- 
metgacrylate, N-vinyi-2-pyrrolidone and methylmethacrytate. The potymer is a 
three-cimensional network of terpolymer chains joined by divinylbenzens cross- 
links it consists of 57 5% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline saluton Lenses have a nominal diameter of 13 mm. 


ACTIONS 


in its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pable. 
When dry, the iens becomes hard and brittle, These states are completely revers- 
ible and a lens which has been permitted to dry out will recover ail of its hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a retracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97%. 


INDICATIONS 


AQUAFLEX" Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias. corneal astig- 
matism of 2 52 diopters or less and/or refractive astigmatism of 2 00 diopters 

or less. 


CONTRAINDICATIONS 


AQUAFLEX" Hydrophilic Contact Lenses are contraindicated in the presence of 
any ot the following conditions: (1! Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects The cornea or conunctiva. 
(3) insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro 
priate solution when off the eyes. the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILNSOAK’ Solution isterie but- 
fered isatonic solution containing boric acid, sodium borate, sodium chionde 0.7% , 
preserved with Thimerosal {Lily} 6.001% and edetate disodium C. 1%}. When 
lenses are disinfected with the chemical disinfection system, they may be stored 
ony in FLEXSOL' Disinfection and Storage Solution (sterte buffered isotonic solu- 
tion of sodium chloride. sodium borate. boric acid, polyvinyipyrrokdone. polyox- 
yethylene and polyoxypropylene, preserved with Thimerasal {Lilly} 0.00125, 
chiorhexidine Q 005% and edetate disodium O 192). 

No ophthaimic solutions or medications, including hard contact tens solutions, 
can be used by AQUAFLEX" Lens weardts pnor to or while the lenses are in piace 
on the eyes. Also, no solutions. including hard contact tens solutions, other than 
BOILnSQAK^ Solution ot FLEXSOL' Solution may be used on AQUAFLEX * 
Lenses when they are off of the eyes. 

Since tiquids and vapors may be absorbed by AQUAFLEX" Lenses. they 
should not be placed in the mouth for wetting, nor wiped with a cloth or tresue. 


Abrasions and Infections: If a lens becomes less comtortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body if any eye abrasion, ulceration. irritation or infection is present, or any abnor 
mal eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 


Wearing Restrictions: AQUAFLEX" (tetrafiicon A) Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of irritating fumes 
OF Vapors. 

Visual Blurring: I! visual blurring occurs, the lens must be removed unti the con- 
dition subsides. 

Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may resutt in the development of senous ocular infections 


PRECAUTIONS 

Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion. BOILnSOAK" Solution or FLEXSOL' Solution depending an disintecting 
methods used ifleft exposed to air. the lenses will dehydrate, become brittle and 
break readily. If a lens dehydrates. t should be soaked in either BOILnSOAK" 
Solution or FLEXSOL* Solution until it returns to a soft. supple state 

Cleaning and Disintecting: AGUAFLEX" Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect Two methods of disintection, thermal or chemical, have been shown fo be 
equally effective The choice af disinfection system should be made in consultation 
with your eye care pracutioner 

Cieaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the iens surface. Each time the lenses are removed 
from the wearer s eyes, both surfaces of the lenses must be cleaned using several 
draps of PREFLEX"' Clearing Solution (stente buffered isotoric aqueous solution 
consisting of sodium phosphates. sodium chloride, tyloxapol. hydroxyethyl- 
celulose anc polyvinyl alcohol with Ttimerosal (Lilly! 0.004% and edetate diso- 
dium Q 2% added as preservatives) Lenses must be cleaned before they are 
disitected. zs deposits on The lenses tend to harden and become more difficult to 
remove after the lenses are disintected 


Disinfecting: AQUAFLEX’ Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must oot alternate between methods 

Thermal Disinfection Method: AGUAFLEX" Lenses may be eltective'y disin- 
fected after cleaning with PREFLEX* Cleaning Solution with use of the 
AQUASEPT:* Panen! Unit and BOtLnSOAK* Solution. Fresh BOtLnSOAK"* Solu- 
fion must be used for daily storage of tenses or each time the lens is stored. The 
AQUASEPT * Patient Unit requires distilled water. The AQUAFLEX* Lens Storage 
Comainers must be emptied and filled with fresh BOInSOAK" Solution just prior 
to disinfecting the lenses 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, 
FLEXSOL* Solution and NORMOL* Rinsing Sotution (sterile buffered isotonic 
aqueous solutior: of sodium chloride, sodium orate and boric acit, preserved with 
Thimerosal (Lilly: 0.001%, edetate disodium 0.1% and chiorhexidine 0.00596) has 
also been shown to be an effective disinfection system for daily care of 
AQUAFLEX* Lenses. AQUAFLEX" Lenses must be cleaned and rinsed daily (or 
after wearing} with PREFLEX* Cleaning Solution and NORMOL* Rinsing Solution. 
The AQUAFLEX* Lens Storage Containers must be emptied and refitied with fresh 
FLEXSOL" Solution each time the lens is stored. Fresh FLEXSOL’ Solution must 
be used daily for storage and disintection. WARNING: DO NOT MIX CR ALTER- 
NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL* SOLUTION 
SHOULD NOT BE USED WITH HEAT. 


Hygiene: Before handling the lenses, hands mus! be washed, rinsed thoroughly 
and dried with a fint-ree towel. Cosmetics, Iotions, soaps, oils and hand creams 
must not come ir: contact with the lenses since eye irritation may resutt. if hair 
Spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has se'tled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lanses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eve irritation may occur within a short time after put- 
ung on a hypertoanic iens, Removal of fhe lens will relieve the irritation 

Very rarely alens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic tens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOL NSOAK® Solu- 
tion (if using & tharmal disinfection regimen) or ADAPETTES* Lubricating Solution 
{buffered isotonic aqueous solubon containing ADSORBOBASE * [pctyvinyt- 
pyrrolidone with other water soluble polymers] with Thimerosal (Lily) 0.004% and 
edetate disodium 0.1% added as preservatives} (f! using a chemical disinfection 
regimen), and wait until the lens moves freely before removing it. 

Clinical studies indicate that corneal edema as manitested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time, Removai of the lenses and a rest period of at least 
one hour generally relieve these symptoms. If symptoms do not subse promptly, 
professional consultation should be obtained. 

Excessive tearing, unusual eye secretions anc photophobia are not normal; if 
these symptoms occur, the patient should be examined to determine their cause. 


DOSAGE AND ADMINISTRATION 


Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX'" (tetrafiicon A} Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLEX* 
Hydrophilic Contact Lenses, copies of which are avaiable from: UCC Optics, Inc. 
Scottsville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedue should be stressed to the patient. 


Wear Time Rest Period Wear Time 
Day (Hours) (Hours) iHours} 
1 4 Mi 4 
2 4 2 4 
3 5 2 8 
4 6 2 5 
5 7 2 5 
6 7 1 6 
7 B 1 ? 
8 & 1 8 
9 E 1 B 
10-t4 10 1 balance of 
35 alt waking hours waking hourst 


Lens Care and Handling: Care must be taken or the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 
understands all care and handing instructions for the lenses. As with any contact 
lens. regular recall visits are necessary to assure patient health and compliance 
with instructions. 

How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, and 
manufacturing identification number 

The AQUAFLEX* Patient Care Kit is required for ‘ens cleaning, disinlection and 
storing of the leases. The Kit may consist of either of the following: 


Thermal Disinfection Regimen 

AQUAFLEX* Patient Care Kit 

AQUASEPT™ Patient Unit Catalog No. AQTO1 
AQUAFLEX* Lens Storage Container Catalog No. A0201 
PREFLEX* Cleaning Solution Catalog No. A1201 
BOILnSOAK* Solution Catatog No. A1301 
AQUAFLEX* Patient Instruction Book Catalog No. X0102 


Chemical Disinfection Regimen 
AQUAFLEX ^ Patient Care Kit 


AQUAFLEX" Lens Storage Container Catatog No A0202 
PREFLEX* Cleaning Solution Catalog No. At201 
NORMOL* Rinsing Solution Catalog No. A1401 
FLEXSOL.” Disinfection and Storage Solution Catalog No. A1501 
ADAPETTES" Lubricating Solution Catalog No. A1601 
AQUAFLEX" Patient Instruction Book Catalog No. X0102 


AQUAFLEX and &QOUASEPT are remstiiesd ademas of UCO Opbcs frg PREFLEÉX SORMCH, 
FLEXSOL ADAPETTES ang OR eSOAR Bre reqedesed trademarks of Burton. Parsoes & Company dec 


CAUTION: Federal taw prohibits dispensing without prescription. 
UCO Optics, Inc. Aquaflex Division 
Scottsville, New York 14546 
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the only decongestant- 

| soothing, tear-like vehicle. 
Years ago, Bennett! pointed out that 
lacrimal secretions total approximately one 
teaspoonful per day. It seems to make sense 
that any drops instilled into the eye should 
supplement this meager supply rather than 
reduce it in any way. 

If your diagnosis calls for a deconges- 
tant-antihistamine combination, only Albalon-A 
assures your patient of medication delivered 
in a soothing, tear-like vehicle. Albalon-A is 
formulated in Liquifilm* (polyvinyl alcohol 


Albalon-A' ^ 
Liquifilrm" 
ster le oontt aim« sOlutio 


H 


DESCRIPTION A sterki ophth jilrrmc solution Navi g the followir g compo sition 
e - x 
sline Hi wait r 


naphazoline * 0.05 jintazoline phosphate UV." with: Liquililm 
(pi [ u J 4 eta og poly 
vin sodium acetate, anhydrous acetic acid and/ 
r sod id the pH. ACTION Albalon-A combines 
the L Ita e, and the decongestant naphazoline 





*| INDICATIONS Based on 


and/or other 


4D [UM 
as follows f OssiDly effec tive: 


Oday s 
ration 


(( 14) which closely approximates human 


of 









tears in many physical parameters. This means 
that Albalon-A cannot introduce the risk of 
iatrogenic dry eye as may be seen with simple 
aqueous solutions. 

So for minor ocular irritation and 
congestion, of allergic or inflammatory eti- 
ology;* consider Albalon-A. Only Albalon-A 
provides rapid eye whitening and prompt, 
effective relief from itching and discomfort - 
while it helps patients preserve their teaspoonful 
of tears. 


Albalon-A 


naphazoline HCI 0.0596, antazoline phosphate 0.576 


The only decongestant-antihistamine 
in a soothing, tear-like vehicle. 


CONTRAINDICATIONS Hypersensitivity to one or more of the component 
of this preparation, WARNING Do not use in presence of narrow angle gla 
coma. PRECAUTIONS This preparation should be used only 
presence of hypertension, cardiac irregularities or hyperglycemia (diabetes). T 
prevent contaminating the droppe! up and solution, care should be taker 


with caution in ti 


to touch the eyelids or surrounding area with the dropper tp of the bottle. Kee; 
Protect from light. ADVERSE REACTIONS 

wing adverse reactions may occur: Pupillary dilation, increase in intra 

ffects due to absorption 
irregularities, hyperglycemia) DOSAGE One or two drops instilled in each eye 
1 ss f ently, as required to relieve symptoms. HOW 


astic dropper bottle: On prescription only 


bottle tightly ciosed when not m use 
Bil) 
crease 
Le. hypertension, cardiac 


Ocular pressure, systemic € 


"^y 3 or 4 hours or less frequent 


every 
SUPPLIED 15 ml dropper-tip p 


1. Bennett, J. E. The management of total xerophthalmia, Arch Ophtha 
81:667-682, 1969 
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Pharmaceuticals, Irvine, CA 92713 
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Eyedrops, 
not teardrops 








ECHOTHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used inthe diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...|fthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 


BRIEF SUMMARY 

(For full prescnitung information see package circular } 
PHOSPHOLINE iODIDE* 

FECHOTMIOPMATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a tang-acting cholinesterase intub- 
qoc for topical use 

indications: Glaucoma « Chronic open-angle glaucoma. 
Subacute or chronic angie clos Haucc et midectomiy OF 
where surgery 36 refused or cont icated Certain ron uveiic 
econdarg types of glaucoma, espenally glaucoma followin) 
cataract surgery 

Accomrmodatye esotcopia - Concomitant esotrogias with a 
Significant accommodative component 
Contraindications: 1 Active uveal inflammation. 

2 Most cases of angle closure glaucoma, due to the possitility 
ob increasmg angie black. 

a Hypersensdividy to thus active Or Inactive iOgrecients s 
Warnings: 3 Lise;n Pregnancy Safe use of antichobinesterase 
medications during pregnancy has not been established, nof. w 
has the absence of adverse effects on the fetus or on the respira. 
uon ot the neonate 

2 Succinylcbohne should be administered only with great 
casbon. d ar ati, pror to or dunno general anesthesia to patients 
receiving antichobinesterase medication because cf possible 
resp Atony Or ciovascularc collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIOE in patients who are at the garne tme 
undergoing treatment with systemic antiohotinesterase medea- 
tions for myasthenia gravis. because of possible adverse adotive 
elects 
Precautions: 1 Gonioscopy is recommended prior to WEAR 


























* 
of therapy 
2 Where there is a quiescent uvedis of a history of this conce 
tion, anticholinesterase therapy should be avoided or used 
caubously because of the intense and persistent mrasis ano 
cihary muscle cordrachan thal may eocur 
3 While systernic affects are infrequent. proper use of the drug 


requires cigital compression ot tbe nasolacnmal ducts for a 
minute or two tolowing instiltlation to mimimize deamage into The 
nasal chamber wih ts extensive absorption area The hands 
should be washed immediately following instillation. 

4 Temporary discontinuance of medication is necessary il 
salvation urinary incontinence, diarrhea, profuse sweabng., 





muscle weakness. respiratory dificulses, or cardrac mrregulanties 
OCCUf. 


5 Patients recewing PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides Uorofessional gardeners. farmers, workers in plants 
manufacturing or tormulaing such products, etc.) should be 
warned ot me additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. Dura 
pencds of exposure'to such pesticides, the weanng of resiiratony 
masks, and frequent washing and clothing changes may be 
advisatie 

6. Antichofinesterase drugs should be used with extreme 
caution, ¢ at ali in pabents with marked vagatoria, bronchial 
asthrna, spashe gastrointestinal disturbances, pepuc ulcer, pro 
nounced bradycardia and hypotension, recent myocardial 














respond acversely tc 
7 Ánhtchohanesterase aruc 






p 

B. PHOSPHOLINE OEIDE (Cechothiophate iodide) shoutd be 
used wih great caution, if at all, where there is a pno history of 
retinal detachrnent 
Adverse Reactions: i Although the relationship. i£ any, of retinal 
detachment to the adeurustration of PHOSPHOLINE OCDE 
nas not been estabiished. retinal detachment has been reported 
in a few cases dunog the use of PHOSPHOLINE (ODIDE in adult 
patients without a previnus history of tres disorder 

2. Suruyng, bureng, lacnmation. id muscle twitching, 
conjunclivzd and chary redness. browache, iniuced myopia wih 
visual blurring may occur 

3. Activation of latent initis or uvedis may occur 

4 ins cysts may form. and if treatment is continued. may 
enlarge and obscure vision. This occurrence is more frequent i 
chidren. The cysts usually shnnk upon discontinuance of the 
medication. reduchon in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous Piegular examinations are advisable when the drug 6 
being prescribed kor the treatment of accommodative esctropis. 

5 Protongerd use may cause conmunchval fickening. Obst uc: 
uon of nasciacnmal canas 


normal monkeys. Routine examinations should accampany 
clinical use ot the drug 

7 Paradcoecatincrease in intraocular pressure may follow 
antichoiinesterase instillanon. This may be alleviated by prescrit 
ing a sympathormimetc mydnabic such as phenylephrine 
Overdosage: Anndotes are alropine, 2 mg parenteraily, 
PROTOPAM* CHLORIDE (orahdoxime chioridel 25 mg per kg. 
intravenously, artiicial respiration should be given d necessary. E 
How Supplied: Four potencies are avaiable 15 mg package 
lor dispersing 0.0396 solution, 3 0 mg package for D 065€ 
solution, 6.25 mq package for 6 12556 solution; 12.5 mg 
package for 0 25% solution. Also contams potassium acetee 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manutacturing), chorobutanol (chlorat deriva 
ive), mannitol, bone acid and exsiccated sodium phosphate. 









The Ophthalmos Division 
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and now... delivery from stock 


[m 


Originals have value in the healing 
arts as well as in the fine arts. 

The GOLDMANN PERIMETER 940 by 
Haag-Streit is a prime example. 


A product of the world's ophthalmolo- 
gical instrument leader, the Goldmann 
Perimeter provides high accuracy and 
economy of time. 

The unit standardizes target size, 
luminosity of target and background 
and all other examination variables as 
well. 

With its unique, patient-activated 
recording device, the Model 940 elimi- 
nates errors and simplifies target 
presentation control. 

There are two original Goldmann 
models, the 940-K7 for kinetic perime- 
try and the 940- ST for static and kinetic 
perimetry. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer.They will be glad to send full 
information on the Goldmann Perime- 
ter and our many other fine products. 
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The first clear description of essential 
iris atrophy is generally credited to 
Harms! in 1903. Subsequently, nearly 
200 cases have been reported in approxi- 
mately 115 publications in the world. 
Because all of these reports have been of 
single cases or of a smal] series of cases, it 
has been difficult to develop a compre- 
hensive understanding of this complex 
disorder. The purpose of this paper is to 
present the first large group of patients 
with the essential iris atrophies and to 
emphasize the clinical picture and course 
of the disease. 


SUBJECTS AND METHODS 


We studied 82 consecutive cases of es- 
sential iris atrophy from the private 
practice of Paul A. Chandler, M.D., 
and one of us (R.J.S.) and from the 


From the Duke University Eye Center (Dr. 
Shields), Durham, North Carolina; Department of 
Ophthalmology (Dr. Campbell), Emory University, 
Atlanta, Georgia; and the Massachusetts Eye and 
Ear Infirmary (Dr. Simmons), Boston, Massachu- 
setts. This study was supported in part by the Public 
Health Service research grant 2-ROI-E Y00002 from 
the National Eye Institute and a grant from the 
National Society for the Prevention of Blindness, 
New York, New York. 

Reprint requests to M. Bruce Shields, M.D., Duke 
University Eye Center, Durham, NC 27710. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 85:749-759, 1978 


Glaucoma Services of the Massachusetts 
Eye and Ear Infirmary and the Duke Uni- 
versity Eye Center. 

Patient selection was based on the defi- 
nition of essential iris atrophy given by 
Chandler and Grant.? They describe three 
principal features of the disease: (1) dis- 
tortion and atrophy of the iris; (2) corneal 
edema caused by dystrophy of the corneal 
endothelium; and (3) peripheral anterior 
synechiae of the iris to the cornea at 
Schwalbe's line or anterior to Schwalbe's 
line. Each patient in this study had at 
least two of these three features. 

All of the patients were examined by 
Dr. Chandler or one of us. Fifty patients 
were observed for 11/2 months to 36 years, 
with an average of 6.9 years. The remain- 
ing 32 patients were seen only on a single 

„consultation visit. 


RESULTS 


General features—The age at which the 
patient first noted an abnormality or the 
age at which the diagnosis was made 
ranged from six to 58 years, with an 
average of 38.6 years. There was a 2:1 
preponderance of women (56 to 26). All 
patients whose race was recorded were 
white. 
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Twenty-nine patients initially com- 
plained of visual disturbance; this com- 
plaint was most common. Patients usual- 
ly described this as halos around lights or 
bturred vision or both. The visual distur- 
bance was occasionally intermittent and 
was frequently more noticeable early in 
the morning. The second most common 
complaint was change in the appearance 
of the iris; it occurred in 25 patients. 
Sixteen patients described the change as à 
distorted pupil, but five described it as an 
extra pupil, and three, as a discoloration 
of the iris. The third most common initia! 
complaint was pain, occurring in eight 
cases, However, pain was usually not 
noted until after visual disturbance or iris 
change had occurred. Six cases were dis- 
covered during an examination for an 
unrelated problem. 

No additional ocular or systemic condi- 
tion occurred frequently enough in these 
82 patients to suggest a relationship to 
essential iris atrophy. The family historv 
may have been contributory in three 
cases. In one, the mother was believed to 
have heterochromia. In the other two 
cases, one parent was said to have glauco- 
ma. The glaucoma was bilateral in one 
case and was diagnosed at age 70 vears in 
the other case. None of these relatives was 
available for examination. 

Corneal abnormalities—We listed the 

corneal abnormalities in the eyes with 
essential iris atrophy (Table 1). An endo- 
thelial disturbance was specifically noted 
in 45 cases and was suspected in four 
others. This was often described as hav- 
ing a fine, beaten silver appearance (Fig. 
D. 
" Twenty-two of the eyes with endotheli- 
al abnormality had associated edema of 
the stroma and epithelium. Nineteen ad- 
ditional eyes had stromal and epithelial 
edema, but no definite endothelial abnor- 
mality could be seen. Neither endothelial 
abnormality nor edema was reported in 
the remaining 14 case records. 
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TABLE 1 
CORNEAL ABNORMALITIES 
IN INVOLVED EYE ONLY 
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No. of 
Abnormalities Cases 
Endothelial abnormality 
Definite 45 
Questionabie 4 
Stromal/epithelial edema 
With endothelial abnormality 22 
Without definite endothelial 
abnormality 19 
No definite endothelial 
abnormality or edema 14 
Other abnormalities 
Stromal scar 2 
Recurrent erosion l 
Keratoconus 1 
Band keratopathy 1 
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Iris abnormalities—The pupil was dis- 
torted in 58 cases. In 44 of these cases, the 
pupil was distorted in a single direction 
(Fig. 2); there was a random distribution 
regarding the quadrant toward which the 





Fig. 1 (Shields, Campbell, and Simmons). Slit- 
lamp view showing fine beaten silver appearance of 
corneal endothelial abnormality (arrows). 
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Fig. 2 (Shields, Campbell, and Simmons). Pupil is 
distorted in a single direction with ectropion uvea 
(EU). Iris stroma is thinned (T) in some areas and 
absent (A) with exposure of iris pigment epithelium 
in others, 


pupil was distorted. In nine cases, the 
pupil was distorted in two opposing di- 
rections thus forming a spindle-shaped 
pupil (Fig. 3). Five pupils were only 
slightly irregular, and the rest appeared 
normal. 

Ectropion uveae was present in 23 





Fig. 3 (Shields, Campbell, and Simmons). Pupil is 
distorted in two opposing directions. Iris stroma is 
thinned or absent at both poles of the pupillary 
distortion (arrows). 
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cases (Fig. 2). In seven cases, the pupil- 
larv portion of the iris was pulled anteri- 
orly away from the lens. 

Atrophy of the iris stroma was reported 
in 58 cases. This was in a single area n 
26 eyes, in multiple areas in 23, and 
was diffuse in nine eyes. These changes 
ranged from a mild thinning of superficial 
iris stroma (Figs. 2 and 3) to complete 
absence of the stroma, and underlying 
pigment epithelium was exposed (Figs. 2 
and 3). Atrophy was specifically noted to 
be absent in eight cases, and in many 
cases, iris details were hard to see because 
of corneal clouding. 

Twenty of the 58 eyes with stromal 
atrophy of the iris had associated perfo- 
rating holes. In these cases, both the iris 
thinning and the holes appeared to be 
associated with a stretching of the iris 
(Fig. 4). Seven additional cases had holes 
without definite surrounding atrophy 
(Fig. 5). Fluorescein angiography in two 
of the latter cases showed the hole was 
surrounded by an ischemic zone, and 
leaking vessels were at the periphery of 
the ischemic area (Fig. 6). 

The iris atrophy and holes were in the 
quadrant away from the direction of pu- 





NS 


Fig. 4 (Shields, Campbell, and Simmons). Pupil 
(P) is distorted and iris is stretched with thinning (T) 
and stretch holes (SH). 





iris. 


pillary distortion in 18 cases and in the 
quadrant toward which the pupil was 
distorted in 13 cases. The changes were 
too diffuse to correlate these two factors 
in the remaining cases. 

Nine eyes had fine, pedunculated nod- 
ules on the iris. These appeared late in the 
course of the disease, progressed from 
yellow to dark brown, and eventually 
numbered 25 to several hundred (Fig. 7). 
Nodules were found in patients with 
mild, as well as severe, iris atrophy and 





EM 


Fig. 6 (Shields, Campbell, and Simmons). Fluo- 
rescein angiogram of eve in Figure 5 shows area of 
ischemia (1) and leaking vessels (LV) around melt- 
ing hole (MH). 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





JUNE, 1978 





Fig. 7 (Shields, Campbell, and Simmons). Multi- 
ple fine pigmented iris nodules (IN) in eve with 
essential iris atrophy. 


hele formation, and were occasionally 
associated with a fattening and loss of 
detail of the underlying iris stroma. 

Anterior chamber angle abnormalities— 
Peripheral anterior synechiae were pres- 
ent in all but one of the 71 eyes in which 
gonioscopy was possible. The single eye 
in which no synechia was found had 
unilateral, fine endothelial abnormalities 
with mild stromal and epithelial edema of 
the cornea and mild stromal atrophy of 
the iris, but had a wide open, normal 
angle. The synechiae were single in 26 
cases and multiple in 44. The extent of 
anterior chamber angle involvement with 
the synechiae is shown (Table 2). 

With only one definite exception, the 
peripheral anterior synechiae extended to 
Schwalbe's line or anterior to Schwalbe's 
line in some area (Fig. 8). In six eyes, the 
synechiae bridged the angle in areas. 
Eight eyes had an accummulation of pig- 
ment on the synechia, especially in the 
most anterior portions. Three eyes had a 
yellow appearance at the interface of sy- 
nechia and cornea. 

Peripheral anterior synechiae were visi- 
ble by slit-lamp examination on the pe- 
ripheral cornea in 42 cases. Nineteen of 
these eyes had more than one area of 
visible svnechiae. There appeared to be a 
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TABLE 2 
EXTENT OF ANTERIOR CHAMBER 
ANGLE INVOLVEMENT WITH 
PERIPHERAL ANTERIOR SYNECHIAE 
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No. of 

Percent of Angle Involved Cases 
By single synechiae 

Less than 25 T 

25-50 4 

50-75 3 

75 to total closure 12 
By sum of multiple synechiae 

Less than 25 9 

25-50 20 

50-75 10 

75 to total closure 5 
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random distribution regarding the quad- 
rant in which the synechiae were seen. 
Occasionally, a yellow or white membra- 
nous structure was noted at the interface 
of synechia and corneal endothelium. 
One eye had an anterior synechia in mid- 
peripheral iris. 

In 37 cases, the pupil was distorted 
toward the most prominent area of pe- 
ripheral anterior synechia. In four other 
cases, the pupil was pulled into a spindle 
shape toward two main synechiae in op- 
posite quadrants. In 28 eyes, the periph- 





Fig. 8 (Shields, Campbell, and Simmons). Gonio- 
scopic view showing peripheral anterior synechia 


(PAS) extending beyond trabecular meshwork (TM) 
to Schwalbe's line (SL). 
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eral anterior synechiae were so extensive 
that it was impossible to correlate them 
with the direction of pupillary distortion. 
In many of these cases, the pupil re- 
mained round or only slightly eccentric. 
In only one case was the pupil distorted 
away from the main area of peripheral 
anterior synechia. 

Additional clinical abnormalities—The 
conjunctiva was hyperemic in six cases. 
All six were associated with increased 
intraocular pressure (IOP) or corneal ede- 
ma, or both. Three eyes had an inflamma- 
tory reaction of the anterior chamber. The 
IOP in these eyes was 10, 20, and 30 
mm Hg, and only one had corneal edema. 
Seventeen eyes had shallow anterior 
chambers. Nine eyes had lens opacities of 
some degree. Four of these had had filter- 
ing surgery. 

The essential iris atrophy appeared to 
be unilateral in nearly all cases and equal- 
ly distributed between, right and left eves. 
Several abnormalities were noted in the 
fellow eyes (Table 3). Four patients had 
one or more fine, peripheral anterior syne- 
chiae in the fellow eve. Two of these were 
associated with possible corneal abnor- 


TABLE 3 
STATUS OF FELLOW EYE 
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No. of 
Abnormal Findings Cases 
Peripheral anterior synechiae 
With corneal haze or dystrophy 2 
With iris atrophy 1 
With no other abnormality 1 


Narrow angle 
In otherwise normal eye l 
With angle-closure glaucoma 
With plateau iris 
Prominent iris processes 
Open-angle glaucoma 
Exfoliative glaucoma 
Prominent Schwalbe's line 
and amblvopia i 
Ghost vessels in superior cornea 1 
Congenital cataract and 
band keratopathy 1 
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malities and one was suspected to have 
mild iris atrophy. Fourteen of the fellow 
eyes had narrow angles. Table 3 lists 
the variety of other conditions that were 
noted in one or two cases. 

Visual acuity—The distribution of vis- 
ual acuities in the involved eyes is shown 
(Fig. 9). This represents the worst visual 
acuity in each case, either on the most 
recent visit or at the peak of corneal 
edema. Visual acuities ranged from 6/4.5 
(20/15) to light perception, although 34 
patients had a visual acuity of 6/9 (20/30) 
or better in their involved eye. The distri- 
bution of visual acuities was essentially 
the same regardless of whether the pre- 
dominant feature was corneal edema, iris 
atrophy, or both. 

Intraocular pressure—The distribution 
of the highest IOPs in the involved eyes is 
shown (Fig. 10). This ranged from 10 to 
80 mm Hg, and averaged 29 mm Hg. In 
eyes with corneal edema or endothelial 
abnormality, or both, the IOP ranged 


from 10 to 47 mm Hg, and averaged 23.8 


mm Hg. In eyes with corneal edema, but 
no definite endothelial abnormality, the 
IOP ranged from 15 to 80 mm Hg, and 
averaged 33.3 mm Hg. In eyes with iris 
stromal atrophy and no iris holes, the 
IOPs ranged from 10 to 80 mm Hg, and 
averaged 27.2 mm Hg. In eyes with holes 


through the iris, the range was 14 to 62 


mm Hg, with an average of 32.4 mm Hg. 
Tonography was performed in 14 cases. 
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Fig. 9 (Shields, Campbell, and Simmons). Distri- 
bution of visual acuities in eyes with essential iris 
atrophy. 
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bution of highest IOPs in eyes with essential iris 
atrophy. 
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The C-values ranged from 0.03 to 0.37 
with an average of 0.19, and the PO/C 
ranged from 30 to 383, with an average of 
119.8. Expressed as the C-value of the 
normal eye minus that of the involved 
fellow eye, the differences ranged from 0 
to 0.25, with an average of 0.08. In no case 
was the C-value of the involved eye high- 
er than that of the normal eye. The rela- 
tionship between tonographic values and 
the extent of peripheral anterior synechial 
closure is shown (Fig. 11). 

In three cases, serial tonographic trac- 
ings were obtained by W. M. Grant, M.D. 
He followed one of these cases for 15 
years; during that time, the iridocorneal 
synechiae increased from 5 to 10 clock 
hours and the C-value decreased from 
0.19 to 0.17, while that of the fellow eye 
remained at 0.22. The synechiae were 
observed to bridge the angle in some 
areas. In another case, observed for four 
years, the peripheral anterior synechia 
increased from 4 to 6 clock hours and the 
C-value decreased from 0.08 to 0.06. The 
third case, observed for one year, had a 
decrease in C-value of 0.33 to 0.13 with 
no apparent change in peripheral anterior 
synechia. 

Glaucomatous cupping was present in 
22 of the 54 eyes with a visible optic 
nerve head. Glaucomatous field loss was 
present in 12 of the 31 cases in which this 
factor was studied. 
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Fig. 11 (Shields, Campbell, and Simmons). Rela- 
tionships between tonographic C-values and extent 
of peripheral anterior synechial closure; each bar 
represents one case. 


The spectrum—The degree of corneal 
and iris abnormality varied greatly in 
these 82 cases. In one group of patients, 
the corneal abnormalities were predomi- 
nant, with minimal iris changes. In an- 
other group, the iris abnormalities were 
predominant with perforating holes, and 
the corneal disturbances were variable. 
These two groups appeared to represent 
the extremes of a spectrum of varying 
corneal and iris abnormalities. The com- 
mon feature throughout the entire spec- 
trum was the presence of peripheral ante- 
rior synechiae, with the exception of the 
one case that has been previously men- 
tioned. The distribution and overlapping 
of the corneal and iris abnormalities is 
shown (Table 4). 

Course—An analysis of the cases fol- 
lowed for several years indicates that es- 
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sential iris atrophy is a slowly progressive 
disease. Corneal abnormalities appear to 
be an early feature of the disease; they 
were noted on the initial visit in nearly all 
cases in which they occurred. Iris atrophy 
and holes were also noted on the initial 
visit in many cases, but in others they 
developed during the course of observa- 
tion. Peripheral anterior synechiae were 
present on the initial visit in all cases 
except one and progressed gradually over 
the vears in most cases. The circumferen- 
tial extension of peripheral anterior sy- 
nechiae was usually associated with a 
gradual increase in IOP, which often made 
the corneal edema worse. In many cases, 
the increased IOP went on to cause se- 
vere glaucomatous cupping and field loss. 

Treatment—Sixty-three cases required 
treatment of the increased IOP. Twenty- 
five cases were adequately controlled by 
medical therapy. Filtering or other glau- 
coma surgery was performed in 31 cases. 
Twelve of these procedures were primari- 
ly for glaucoma, 12 for corneal edema, 
and seven for both. The types and results 
of these procedures are shown (Table 5). 
Two of the filtering procedures were com- 
bined with a wide excision of iris superi- 
orly. This treatment controlled the pres- 
sure in one case, but resulted in severe 
corneal edema in both cases. Filtering 
surgery was recommended in five addi- 


TABLE 4 
OVERLAPPING OF CORNEAL AND IRIS ABNORMALITIES 
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No 
Corneal Apparent 
Abnormalities Abnormality 
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No apparent 

abnormality 
Endothelial 

abnormality only 3 
Endothelial abnormality 

with corneal edema l 
Edema without 

definite endothelial 1 


abnormality 


Iris Abnormalities 








Pupil Atrophy 
Distortion Without 
Only Hole Holes 
1 7 6 
5 9 10 
4 11 6 
2 ll 5 
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TABLE 5 
RESULTS OF GLAUCOMA SURGERY 
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IOP-Controlled, 
x But Persistent 
No. of Bullous Not 
Procedure Procedures* Successful Keratopathy Failure Stated 

Trephine 19 T 3 5 4 
Thermal 

sclerostomy 4 9 l 1 
Posterior lip 

sclerectomy 1 1 
Trabeculectomy 2 1 1 
Filtration (type 

not stated) 7 2 1 2 2 
Cyclocryotherapy 2 2 
Cyclodiathermy 1 1 





*More than one procedure in five cases. 


tional cases, enucleation in one, and sur- 
gery was not recommended in one case 
because the optic nerve head was totally 
atrophied. 


DISCUSSION 


The general features of the patients in 
this study are consistent with most previ- 
ous reports. In most cases, the condition 
first becomes noticeable in early or mid- 
dle adult life. Although the average age at 
which the condition was first recognized 
in this study was 38.6 years, we do not 
know how long the condition may have 
been present before its recognition. 

The present study suggests that the 
essential iris atrophies occur predomi- 
nantly, if not exclusively, in white people. 
It is difficult to compare this observation 
with previous studies since most do not 
mention race. Women are affected more 
often than men. The 2:1 preponderance of 
women in this study is slightly lower than 
previous reports of up to 5:1.3 

Almost all cases are unilateral. Four 
cases in the present study might represent 
bilateral involvement, since a few fine 
synechiae were present in the fellow eye. 
Two of these eyes had possible corneal 


abnormalities and one other had mild iris 
atrophy. A similar bilateral case has been 
reported.* Most of the reported cases that 
are definitely bilateral have additional 
features that are unusual in essential iris 
atrophy. In one report, a white man also 
had bilateral keratoconus.® Another study 
reported four members of a black family 
of nine with bilateral progressive essen- 
tial iris atrophy. 

The intial complaints in this study il- 
lustrate the spectrum of manifestations in 
the essential iris atrophies. Visual distur- 
bances, usually described as halos around 
lights or blurred vision, or both, were the 
initial complaint in 29 cases (3596). These 
are symptoms secondary to the corneal 
abnormalities. lris changes constituted 
the initial complaint in 25 cases (30%). 
These changes were most often described 
as a distorted pupil, but occasionally as 
an extra pupil or a discoloration of the 
iris. Pain was the initial complaint in 
eight cases (9.8%). The pain resulted from 
extremely high IOPs or corneal edema, or 
both. 

There does not appear to be any signifi- 
cant association of essential iris atrophy 
with other diseases. It may be significant 
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that shallow anterior chambers were re- 
ported in 17 of the involved eyes and in 
14 of the fellow eves. 

Familial occurrence is rare in the essen- 
tial iris atrophies. Three patients in the 
present study had a family history that 
may have been contributory, but the rela- 
tives were unavailable for examination. A 
few familial cases have been reported, 
such as a white mother and daughter with 
unilateral involvement, and the previ- 
ously mentioned black family with bilat- 
eral involvement in the father, a son, and 
two daughters.$ 

The clearest description of the charac- 
teristic corneal abnormality comes from 
Chandler’s® original article. He described 
“a fine hammered silver appearance simi- 
lar to Fuchs’ dystrophy but less coarse.” 
This change involves the corneal endo- 
thelium, but the actual histologic altera- 
tion has not as yet been defined. Until the 
alteration in the corneal endothelium is 
better understood, we have elected to use 
the more nonspecific terms of endothelial 
disturbance or abnormality. 

This characteristic corneal endothelial 
abnormality was specifically noted in 45 
cases (55%) in the present study. In 22 of 
these cases, there was associated edema of 
the corneal stroma and epithelium. As 
Chandler? noted, the corneal edema tenc- 
ed to occur at IOPs only slightly above 
normal. Nineteen additional cases (2396) 
also had corneal edema, without specific 
mention of any endothelial abnormality. 
In some of these cases, it is likely that the 
anterior corneal changes obscured the 
subtle posterior changes. However, in 
other cases it is possible that extreme 
increases in IOP could have caused the 
edema. 

The iris changes are the most familiar 
feature of the essential iris atrophies. 
However, this aspect of the disorder var- 
ies greatly from patient to patient. In 
some cases, there was no detectable dis- 
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turbance of the iris or only minimal pu- 
pillary distortion or atrophy of the iris 
stroma. These mild iris changes often 
appeared nonprogressive and were nearly 
always associated with abnormalities of 
the corneal endothelium. In other cases, 
there was more extensive pupillary distor- 
tion and atrophy of the iris stroma. In 27 
cases (33%), the atrophy progressed to 
formation of holes through the iris. The 
association of corneal abnormality with 
this form of iris change was more varia- 
ble. 

Iris nodules were noted in nine (11%) 
of the present cases. The details of this 
feature have been discussed in a previous 
report.? Scheie and Yanoff !? have reported 
similar cases, which differ from the essen- 
tial iris atrophies only by the presence of 
a diffuse iris nevus or pigmented nodules. 
They consider this to be a separate dis- 
ease and refer to it as the iris nevus 
syndrome. Since we have observed cases 
of essential iris atrophy for many years 
before the appearance of the nodules, we 
believe those cases with nodules repre- 
sent a variation of the essential iris atro- 
phies. This difference of interpretation 
has yet to be resolved. 

The present study emphasizes the ob- 
servation of Chandler and Grant? that the 
degree of corneal and iris change varies 
greatly from patient to patient. They de- 
scribe two forms of essential iris atrophy: 
Chandler's syndrome and progressive es- 
sential iris atrophy. Although these two 
forms of the disease have features in 
common, such as peripheral anterior sy- 
nechia and increased IOP, there are also 
significant differences. 

In Chandler's syndrome, the dominant 
feature is an abnormality of the corneal 
endothelium with corneal edema at mod- 
erate IOP increases. The pupil remains 
round or only slightly distorted, iris atro- 
phy is absent or mild, and holes do not 
develop. 
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In progressive iris atrophy, the domi- 
nant feature is extensive atrophy of the 
iris and perforating holes. Abnormality of 
the corneal endothelium is not always 
observed, and the level of IOP at which 
corneal edema occurs is often higher than 
in Chandler’s syndrome. Peripheral ante- 
rior synechiae are characteristically pres- 
ent in both forms of the disease. 

The present study suggests that these 
two conditions represent two ends of a 
spectrum of the essential iris atrophies. 
Thirteen cases clearly satisfied the criteria 
for Chandler’s syndrome in that definite 
corneal endothelial abnormality, with or 
without corneal edema, was present, and 
iris changes were mild or absent. 
Twenty-seven eyes satisfied the criteria 
for progressive essential iris atrophy by 
having iris holes with or without corneal 
abnormalities. However, the remaining 
42 cases did not clearly satisfy the criteria 
for either form ofthe disease. Twenty 
cases had corneal abnormalities sugges- 
tive of Chandlers syndrome, but had 
more advanced iris atrophy without 
holes. Twenty-two cases had variable iris 
changes without holes. Fourteen of these 
22 eyes had corneal edema with no defi- 
nite endothelial abnormality. The other 
eight eyes had no apparent corneal abnor- 
mality. 

Becker and Shaffer" stated that the 
natural course of the iris changes consists 
of 

... thinning and eventual hole formation be- 

ginning in the midperiphery of the iris. The 

pupil is displaced away from this area. Soon 
peripheral anterior synechias begin to form on 
both the side of the holes and the opposite side 
toward which the pupil is displaced. 
This description of the natural course of 
the disease implies that the iris changes 
precede the formation of peripheral ante- 
rior synechiae. 

The present study suggests a different 
course. Since peripheral anterior sy- 
nechiae were present on the initial visit 
in all cases but one, it is likely that they 
precede the iris changes. It appears that 
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the svnechiae develop first in one area 
and that the pupil is then pulled in that 
direction. The iris on the opposite side is 
put on a stretch and eventually undergoes 
atrophy and, in some cases, hole forma- 
tion. We propose to call these "stretch 
holes," in contrast to a less common type 
of hole, which occurred without associ- 
ated thinning of the iris. The latter may 
occur in any quadrant, and fluorescein 
angiographic studies suggest that they 
occur in areas of iris ischemia. We pro- 
pose to call these "melting holes." 

Campbell, Shields, and Smith!” have 
advanced the theory that a membrane, 
composed of a single layer of endothelial 
cells and a basement membrane, develops 
from a proliferation of the abnormal cor- 
neal endothelium and grows over the an- 
terior chamber angle and the iris stroma. 
Subsequent contraction of this membrane 
produces the peripheral anterior synechia 
and pupillary distortion with subsequent 
iris thinning. The present study supports 
this theory in that the pupil is nearly 
always distorted toward the most promi- 
nant area of peripheral anterior synechia. 

If the membrane theory proves to be 
correct, it may help to explain the unusual 
changes in the anterior chamber angle. 
Peripheral anterior synechiae were noted 
in all but one eye studied by gonioscopy. 
Most of these synechiae extended to 
Schwalbe's line or anterior to Schwalbe's 
line and in 42 cases (51%) they were 
visible on the peripheral cornea. The sy- 
nechiae may have been pulled into this 
characteristic position by a membrane 
extending down from the cornea. The 
vellow or white membranous structure 
noted at the interface of cornea and sy- 
nechiae in some cases may also be a 
manifestation of this membrane. 

In the present study, it was difficult to 
consistently correlate the extent or pro- 
gression of the peripheral anterior sy- 
nechiae with tonometric or tonographic 
changes. One explanation for this dis- 
crepancy may have been the bridging that 
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was observed in several cases. With 
bridging, aqueous may flow behind the 
synechiae in some areas, thus providing 
better outflow than the circumferential 
extent of synechiae would suggest. In 
other cases, the IOP increase seemed ex- 
cessive in proportion to the apparent 
angle abnormalities. Obstruction of the 
angle by a membrane, which had not yet 
contracted to form synechiae, could 
account for this increase and might ex- 
plain the one case in which peripheral 
anterior synechia was absent. 

The prognosis for most patients with 
essential iris atrophy is slow progression 
with eventual involvement of visual acu- 
ity caused by corneal edema, secondary 
glaucoma, or both. Sixty-three patients 
(77%) in the present study required treat- 
ment for increased IOP. In some cases, 
the treatment was to relieve corneal 
edema and in other cases it was to prevent 
glaucomatous atrophy of the optic nerve 
head. 

Surgical intervention was required in 
36 (44%) of our cases. This was indicated 
for the control of glaucomatous field loss 
in half of our cases and for the control of 
corneal edema in the remainder. Filtering 
surgery controlled the IOP in 69% of the 
reported cases, although the corneal 
edema was controlled in only 42%. These 
suecess rates are worse than for most 
glaucomas, but a standard filtering proce- 
dure is still the best choice when medical 
management is no longer adequate. 


SUMMARY 


We studied 82 cases of essential iris 
atrophy. The findings support some tradi- 
tional concepts of this complex spectrum 
of disorders, but conflict with others. 

Corneal abnormality appeared early 
and may be the primary disorder. A cor- 
neal endothelial disturbance was present 
in 55% of cases and corneal edema was 
present in 50%. Peripheral anterior sy- 
nechiae occurred in all but one of the 
cases studied by gonioscopy. The pupil 
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was distorted in 71% of the cases and was 
usually pulled in the direction of the 
most prominent synechia. The iris was 
stretched with stromal atrophy in 71%. 
Iris holes occurred in 33%. The degree of 
corneal and iris changes occurred as a 
spectrum of disorders. 

The prognosis for most patients with 
essential iris atrophy is slow progression 
with eventual involvement of vision be- 
cause of corneal edema, secondary glauco- 
ma, or both. Treatment of increased IOP 
was required in 77% of our cases, and 
44% required surgical intervention. 
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ENDOTHELIAL CELL LOSS DURING PENETRATING KERATOPLASTY 


WILLIAM M. BOURNE, M.D. 
AND 
. W. MICHAEL Q'FALLON, PH.D. 
Rochester, Minnesota 


In 1968, Maurice! first described the 
specular microscope for viewing the en- 
dothelium of the intact cornea in vitro. 
The instrument has been subsequently 
modified by Laing, Sandstrom, and Lei- 
bowitz? and by Bourne and Kaufmai? in 
order to develop an instrument for use in 
the routine examination of the corneal 
endothelium. In 1976, Bourne? described 
a further modification of the specular 
microscope, with a specialized corneal 
storage container, permitting a view of 
the endothelium of donor corneas before 
their transplantation. This technique of 
donor examination has enabled efficient 
screening of donor-corneal tissue for sub- 
tle endothelial abnormalities. Additional- 
ly, one may compare the appearance of 
the donor endothelium after its transplan- 
tation, thus allowing an estimate of the 
endothelial damage that occurred at kera- 
toplasty. Most damaged endothelial cells 
in humans are not replaced by cell divi- 
sion, but, rather, the endothelium heals 
by enlargement of the remaining cells5; 
thus, an estimate of the cell loss from 
keratoplasty can be made by comparing 
the average number of central endothelial 
cells per square millimeter in the donor 
cornea before and after its transplanta- 
tion. In this study, we describe the endo- 
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thelial cell loss encountered in a series of 
27 clear corneal transplants. 


SUBJECTS AND METHODS 


We studied the endothelium of 27 
clear, penetrating corneal transplants be- 
fore and after transplantation (Table). Ex- 
amination of all donor corneas was per- 
formed before keratoplasty by use of a 
special corneal storage container* in 
which the cornea was kept in McCarey- 
Kaufman? medium at 4? C. All donor eyes 
were removed within seven hours of the 
death of the donor, and all corneas were 
placed in McCarey-Kaufman medium 
containing 100 units per milliliter of 
penicillin-streptomycin solution within 
eight hours after enucleation. We ob- 
served the endothelium of these donor 
corneas with a modified specular micro- 
scope without opening the storage con- 
tainer. The shortened dipping cone on the 
modified objective lens* remained fixed in 
a fully tightened position for all endothe- 
lial and calibration photographs. The do- 
nor corneas were stored in the McCarey- 
Kaufman medium for periods ranging 
from 6 to 63 hours (mean, 37 hours). 
Several corneas were refused as donors on 
the basis of their specular microscopic 
pattern alone. 

Nineteen of the grafts were 7.5 mm, 
four were 8.0 mm, three were 8.5 mm, and 
one was 9.0 mm in diameter. Two addi- 
tional penetrating grafts were performed 
during the same time period, but these 
did not remain clear. The donor corneal 
buttons were punched from the endothe- 
lial side by use of a corneal trephine 
press? with the same trephine that was 
used on the recipient cornea. Subcon- 
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junctival corticosteroids were often given 
at the end of the procedure, and topical 
corticosteroids were used after operation 
if there was significant or undue inflam- 
mation. 

Twenty-two of the 27 transplants were 
examined with the specular microscope 
within one week after keratoplasty. We 
examined the other five transplants at 
later dates because of increased thickness 
of the graft in the early postoperative 
period or patient difficulties in cooperat- 
ing (one patient was only 5 years old). 
The central corneal thickness was also 
measured in each transplant by the same 
investigator, either with a Haag-Streit 
pachymeter and its Mishima-Hedbys 
modification® or with the specular micro- 
scope. With proper calibration, the posi- 
tion of the dipping cone lens on the 
specular microscope when the endotheli- 
um is in focus provides an objective mea- 
sure of the thickness of the cornea as 
applanated plus the tear layer between 
the lens and the corneal epithelium.® 
When the corneal thickness was mea- 
sured in 30 different patients by one of us 
(W.M.B.), first with the Haag-Streit 
pachymeter and then with the specular 
microscope, the mean difference between 
paired measurements was 0.008 mm (mi- 
croscope measurement was greater, stan- 
dard error of the difference, 0.0028). 

The central endothelial cell density was 
computed by counting the endothelial 
cells in three different photographic 
fields of known area from one cornea and 
averaging the results. A stencil containing 
32 rectangles of increasing size was 
placed over the negative of the endotheli- 
al photograph to be counted, and the 
largest rectangular area in which cell bor- 
ders could be discerned was chosen. Par- 
tial cells were counted on two sides of the 
rectangle. The area of each rectangle was 
measured with the photographic negative 
of a glass micrometer slide filmed through 
the appropriate specular microscope. The 
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calibration photograph for the clinical 
specular microscope was taken with the 
dipping cone positioned for a normal 
corneal thickness (0.54 mm). The areas of 
the fields counted varied from 0.017 mm? 
to 0.055 mm? (mean, 0.036 mm?). The 
endothelial cell loss in percent was com- 
puted for each transplant by comparing 
the endothelial cell counts before and 
after keratoplasty. Different variables 
were compared bv either Spearman's rank 
correlation corrected for ties or the rank- 
sum test; P<.05 was considered to be 
statistically significant. 

Cell counting involves two stages: first, 
identifying a rectangular stencil area 
within which to count the cells and sec- 
ond, the actual counting of the cells. 
Consequently, the reproducibility of each 
of these stages must be examined. This 
was accomplished by the following 
study. 

Three preoperative and three postoper- 
ative cell counts were made on each of the 
27 patients. From the resulting 162 
counts, a random sample of ten preopera- 
tive and ten postoperative counts was 
selected for the reproducibility study. 
The proper identifications of roll and 
frame to be counted were coded on a 
separate envelope for each of the 20 
counts to be redone. Within each sealed 
envelope was a slip of paper containing 
the same information as on the outside of 
the envelope and also indicating which 
area had been used in the original count. 
Reproducibility then involved, first, with- 
out the envelope being opened, the 
choosing of the area which seemed to be 
the reasonable one and the recording of 
this area on the outside of the envelope. 
The envelope was then opened and the 
area that had actually been used for the 
original count was identified and used in 
an attempt to reproduce the original 
count. 

Of the 20 rectangular areas selected, 
seven (3596) were exactly the same ones 
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that were originally used, and three others 
differed only slightly from the original. 
The remaining ten areas involved the 
selection of a stencil area that differed 
from the one originally selected bv more 
than 1696. Interestinglv, eight of the ten 
"good" fits involved preoperative films. 
There was good agreement between the 
original and the repeated counts in rela- 
tion to the identitv line (Fig. 1). By using 
deviation from the identity line as the 
measure of variation, the standard devia- 
tion of the repeated counts about the line 
was 5.8 cells. This deviation seemed in- 
dependent of the actual cell count, and 
only one of the 20 points fell outside two 
standard deviations. In 5096 of the counts, 
the relative deviation (absolute difference 
in counts as a percent of the original 
count) was less than 5% and it was less 
than 1096 in 7596 of the cases. Here again, 
reproducibility was better for the preop- 
erative counts than for the postoperative 
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Fig. 1 (Bourne and O' Fallon). Cell count repro- 
ducibility. The dashed lines indicate two standard 
deviations of the repeat counts from the identity 
line. The reproducibility is good. 
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counts. For example, in the former in- 
stance, 5096 of the second counts differed 
from the original by less than 1.5%, 
whereas in the latter, all replicates differed 
from the original by more than 1.5%. 

These data illustrate an acceptable level 
of reproducibility for the actual cell 
counts. The more subjective selection of a 
stencil area to guide the counting was less 
well-replicated, but this seems less criti- 
cal. The data indicate a better level of 
reproducibility among the preoperative 
counts than among the postoperative 
counts where the trauma and cell loss 
make it difficult to obtain a clear image of 
the cell structure for counting. 


RESULTS 


A typical donor endothelium before 
and after its transplantation (Case 6) is 
shown (Fig. 2). The results of the endo- 
thelial studies in all 27 patients are shown 
(Table). Many different variables were 
studied for possible correlation with cell 
loss. There was a significant association 
between the presence of a lens postopera- 
toplasty (P<.01). Thus, aphakie trans- 
plants (all eyes that were aphakic after 
transplantation) had significantly less en- 
dothelial cell loss from the keratoplasty 
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Fig. 2 (Bourne and O'Fallon). The donor endothe- 
lium in Case 6 before and after transplantation. 
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procedure than did phakic grafts (Fig. 3). 
This was true whether or not the five 
patients examined with the clinical spec- 
ular microscope for the first time more 
than one week after keratoplasty were 
included in the analysis. The cell loss in 
eyes that were aphakic before the proce- 
dure did not differ significantly from that 
in eyes undergoing combined penetrating 
keratoplastv and intracapsular cataract 
extraction. The phakic and aphakic grafts 
also differed in three other (probably un- 
related) aspects: recipient age (aphakic 
older, P«.01), corneal thickness at first 
postoperative week (aphakic thicker, 
P«.05), and graft size (aphakic smaller, 
P«.05). Because of the large difference in 
phakic and aphakic grafts, the two groups 
were analyzed separately. In phakic 
transplants, less cell loss was associated 
with larger grafts (P<.01) and shorter 
death to enucleation times (P=.05). 
When the phakic and aphakic groups 
were separated, no significant association 
was demonstrated between endothelial 
cell loss and preoperative cell count, 
donor age, storage times, vitrectomy, or 
corneal thickness during the first postop- 
erative week. 

The preoperative cell count was related 
to donor age (younger donors had more 
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Fig. 3 (Bourne and O' Fallon). Endothelial cell 
loss during penetrating keratoplasty. Cell loss was 
greater during phakic procedure (mean loss, 37%) 
than during the aphakic combined procedures 
(mean loss, 12%). 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1978 


cells, P«.01). A similar correlation be- 
tween age and endothelial cell density 
has been reported previously.?:19? Multi- 
ple regression analysis showed that the 
single most important variable affecting 
cell loss was the presence of a lens post- 
operatively (phakic vs aphakic). A second 
significant, but less important factor was 
the graft size. 


DISCUSSION 


The mean endothelial cell loss that oc- 
curred during the 27 transplants was 23%. 
This was surprisingly low and less than 
the endothelial cell loss occurring during 
intraocular lens implantation reported re- 
cently.!! The mean endothelial cell densi- 
ty for the 27 corneal transplants postoper- 
atively was 2,152 cells per square milli- 
meter. This is also nearly double that of 
several previously reported series of en- 
dothelial cell counts in corneal trans- 
plants.!2-14 The low endothelial cell loss 
shown in this studv mav be the result of 
improved surgical techniques or better 
methods of donor tissue preservation, or 
both. The fairly young donor tissue used 
(mean age, 34 vears) also mav have been a 
factor. Additionally, most of the grafts 
studied previously were studied more 
than one year after keratoplasty, and 
many more transplanted endothelial cells 
could be lost with time. This may be true, 
especially with aphakic grafts, which had 
less endothelial cells than phakic grafts in 
a previous longterm study, although the 
difference was not significant when cor- 
rected for recipient age.!* Further cell 
loss has not occurred to date in most of 
the grafts in this study (up to one year 
after operation). 

The finding of less endothelial cell loss 
in aphakic corneal transplants is reasona- 
ble from a mechanical point of view and 
may be caused by the deeper anterior 
chamber present during the operation; 
this causes less damage to the donor en- 
dothelial cells from rubbing against the 
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recipient iris and lens. A similar mecha- 
nism may explain the lower cell loss in 
grafts of larger size. That the phakic 
transplant with the least cell loss (Case 8) 
had an enlarged 15-mm cornea from con- 
genital glaucoma supports this explana- 
tion. A 9-mm transplant was performed, 
and the postoperative depth of the anteri- 
or chamber was 4.0 mm, much deeper 
than the normal phakic anterior chamber 
depth of 3.2 mm.!* Additionally, the two 
aphakic transplants with the most endo- 
thelial cell loss each had complicated 
procedures. One (Case 21) had a trabecu- 
lectomy and a large intraocular epithelial 
cyst removed during the procedure; the 
other (Case 24) had an intraoperative 
massive choroidal hemorrhage that was 
controlled by multiple posterior scleroto- 
mies and rapid fixation of the donor graft 
to prevent the intraocular contents from 
being expelled from the eye. This finding 
of less endothelial cell loss in aphakic 
corneal transplants confirms the results of 
a previous report? comparing two patients 
with mated donor corneas. Surgical tech- 
niques designed to deepen the anterior 
chamber during keratoplasty!9!" may de- 
crease the endothelial cell loss in these 
procedures; however, we have not found 
these techniques useful. 

More cell loss occurred in donor corne- 
as that had longer intervals from death to 
enucleation. More endothelial cell dam- 
age occurs with longer exposure to post- 
mortem aqueous humor,!?!? and such 
corneas may be more susceptible to cel! 
loss. 

Aphakic corneal grafts were thicker 
than the phakic transplants during the 
first postoperative week. This confirms 
our clinical impression, and the thicken- 
ing occurred despite the greater endothe- 
lial cell loss in the phakic transplants. 
The cause of the increased corneal thick- 
ness in aphakic keratoplasties is not 
known. The postoperative intraocular 
pressure (IOP) is usually higher in apha- 
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kic transplants,?? and this alone tends to 
make them thinner. Vitreous humor de- 
creases endothelial fluid transport,?! and 
access to the vitreous may account for the 
increased corneal thickness in aphakic 
transplants. 

We were surprised not to find a signifi- 
cant correlation between endothelial loss 
and graft thickness in the first postopera- 
tive week when the phakic and aphakic 
groups were studied separately. Any vari- 
ation in corneal thickness reflecting de- 
creased endothelial function may have 
been masked by a different variation in 
postoperative IOP, which was not ana- 
lvzed. 


SUMMARY 


We studied the central donor endotheli- 
um of 27 clear, penetrating corneal trans- 
plants with the specular microscope 
before and after keratoplasty. We exam- 
ined the donor corheas first, in vitro, 
while they were immersed in McCarev- 
Kaufman preservation medium before 
transplantation. This preoperative exami- 
nation proved valuable for screening 
donor corneas, several of which were not 
used on the basis of the specular micro- 
scopic appearance alone. We examined 
the donor endothelium again within one 
week after keratoplasty and calculated the 
number of endothelial cells per square 
millimeter from photographs. The repro- 
ducibility of the counting method was 
acceptable. Comparison of the examina- 
tions before and after transplantation on 
each patient showed that, on the average, 
23% of the donor endothelial cells were 
lost during keratoplasty. The 12 phakic 
transplants lost significantly more endo- 
thelial cells than did the 15 aphakic grafts 
(37% vs 12%). A possible explanation for 
the increased cell loss in phakic kerato- 
plasties is the shallow anterior chamber 
present during the initial placement of 
the graft. Phakic grafts that were larger or 
had shorter time intervals between donor 
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death and enucleation lost fewer cells. 
Aphakic transplants had larger postopera- 
tive corneal thicknesses than did phakic 
transplants. 
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PULSATING METASTATIC TUMOR OF THE ORBIT 


GEORGE M. HOWARD, M.D., FREDERICK A. JAKOBIEC, M.D., 
STEVEN L. TROKEL, M.D., TAKEO IWAMOTO, M.D., AND 
IRA S. JONES, M.D. X 
New York, New York 


Most pulsating orbital tumors are 
caused by vascular malformations, arter- 
iovenous fistulas, or cerebrospinal fluid 
pulsations transmitted through major de- 
velopmental or postsurgical defects in the 
orbital bones.*? But the signs in the pa- 
tient reported herein indicate that a meta- 
static renal deposit in the orbit can be so 
well vascularized as to generate its own 
pulsations. 


CASE REPORT 


A 47-year-old white man in apparent good health 
noted the onset of swelling of the right upper eyelic 
and diplopia that had been increasing gradually for 
six weeks (Fig. 1). Ocular examination showed un- 
corrected visual acuitv of 6/6(20/20) in each eye. A 
large pulsatile, collapsible mass involved the righ: 
temple, as well as the upper outer quadrant of the 
right orbit. The right globe was proptosed 5 mm and 
displaced downward and inward. The conjunctiva 
was chemotic, and partial blepharoptosis of the righ: 
upper evelid was present. The pupils were reactive, 
but ductions of the right eve were limited in eleva- 
tion and abduction. The intraocular pressures and 
fundi were unremarkable. 

Results of general physical examination, routine 
chest x-ray studies, electrocardiogram, urinalysis, 
and hematologic studies were all within norma! 
limits. Routine x-ray films and tomograms of the 
skull, orbits, and paranasal sinuses showed exten- 
sive bone destruction involving the superolatera! 
border of the right orbit in the region of the lacrimal 
fossa (Fig. 2). The destruction extended posteriorly 
to involve the linea innominata. The bony erosion 
was sharply demarcated, had the appearance of a 
slowly growing mass, and thus suggested a lacrimal 
gland tumor. B-scan ultrasonography revealed a 
mass consistent with a vascular tumor that transmit- 
ted sound well with few internal echoes. It mea- 
sured about 10 mm anteroposteriorly and 20 mm 
horizontally; it followed the course of the supero- 
lateral orbital wall from the region of the posterior 
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Fig. 1 (Howard and associates). Clinical photo- 
graph showing proptosis of the right globe, with 
displacement downward and inward. A collapsible 
pulsatile mass involved the right temple and the 
right upper eyelid. 


pole of the globe to the orbital apex. Computed 
tomography disclosed involvement of the supero- 
lateral portion of the orbit with extension into the 
temporal fossa through a defect in the lateral orbital 
wall (Fig. 3). ° 

At the time of orbitotomy, a large encapsulated 
tumor was easily located along the lateral wall of the 
orbit; it extended back to the apex of the orbit and 
had invaded the overlying anterolateral orbital bone. 
There was a prominent vascular network on the 
surface which penetrated into the substance of the 
mass. Bleeding during surgery was profuse, and a 
large hemorrhagic cavity in the neoplasm was dis- 
covered, It was not possible to remove the mass 
entirely, so we elected to amputate the visible por- 
tion. Pathologic evaluation revealed the tumor was a 
metastatic renal cell carcinoma. 

We continued laboratory investigations. Radio- 
logic study of the long bones and radioactive scan- 
ning showed no evidence of metastases; radio- 
nucleotide scanning of the liver and spleen was 
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Fig. 2 (Howard and associates). Anteroposterior 
skull film showing destruction of the superolateral 
border of the right orbit in the region of the lacrimal 
fossa (arrows). 
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Fig. 3 (Howard and associates). Computerized 
tomographic study through the orbits reveals a de- 
structive lesion of the anterolateral portion of the 
right orbital wall; the lesion extends into the tempor- 
al fossa. 


likewise negative. The intravenous pyelogram re- 
vealed a mass involving the middle pole of the left 
kidney, without obstruction of the ureter. Left renal 
arteriograms confirmed the presence of a mass mea- 
suring 12 em in the craniocaudal dimension, and 10 
cm in width. Right carotid arteriography demon- 
strated a markedly vascular tumor occupying the 
anterior two thirds of the right orbit, and extending 
toward the roof and right frontal sinus. The vascular 
supply to the orbital tumor transported through a 
moderately enlarged ophthalmic branch of the inter- 
nal carotid artery, and from ethmoid branches of the 
internal maxillary branch of the external carotid 
artery (Fig. 4). 

Two weeks after orbitotomy, we treated the pa- 
tient with a course of radiotherapy to the right orbit 
consisting of 3,500 rads administered in divided 
doses during a three-week period. He was then 
admitted to the Sloan-Kettering Memorial Cancer 
Center in New York City, where a left nephrectomy 
was performed. Postoperatively, immunotherapy 
was begun by using extracts of his renal tumor that 
were prepared for reinjection to stimulate an auto- 
immune response to the carcinoma. Nine months 
after orbitotomy, he has shown a satisfactory local 
response to the radiotherapy for his orbital metasta- 
sis, and orbital pulsations have totally disappeared. 
The patient has resumed full activity, feels subjec- 
tively well, and no further sites of metastatic disease 
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Fig. 4 (Howard and associates). Arteriogram 
shows well vascularized orbital mass fed by oph- 
thalmic artery (upper arrow) and a branch of the 
internal maxillary (lower arrow). 


have been discovered. The outlook, of course, is 
guarded. 


RESULTS 


On microscopic examination, the tumor 
was circumscribed, but not encapsulated, 
and it infiltrated the surrounding orbital 
tissues in small nests. The main mass of 
the tumor was composed of a single pop- 
ulation of cells. They were subdivided 
into variably sized lobules by fibrovascu- 
lar septa (Fig. 5). On routine hematoxylin 
and eosin sections, the tumor cells ap- 
peared large and clear (Fig. 5, inset); they 
formed solid nests and possessed irregu- 
larly shaped hvperchromatic nuclei with 
prominent nucleoli. Mitotic figures were 
moderately common. No manifest lumen 
formation was demonstrable, although 
central areas within the nests showed 
necrosis with resultant pseudoglandular 
formations. The tumor cell cytoplasm 
stained positively with the PAS tech- 
nique, and this PAS-positive material was 
diastase labile. Tumor cell emboli were 
found in some of the capillary lumina 
within the fibrous septa. 

Electron microscopic studies were per- 
formed on fresh tissue obtained at the 
time of surgery and placed in glutaralde- 
hyde. Three types of cells were identified. 
The predominant cell was polyhedral, 
displaying electron-lucent cytoplasm 
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Fig. 5 (Howard and associates). Tumor is com- 
posed of clear cells and subdivided into lobules by 
fibrovascular strands. Inset, clear cytoplasm and 
connective tissue septa. (hematoxylin and eosin, x 
63; inset, x 475). 


with scattered mitochondria and only a 
few short profiles of rough surfaced endo- 
plasmic reticulum (Fig. 6, top). The cyto- 
plasm of these cells was dominated by 
myriad dark-staining glycogen granules 
(Fig. 6, top inset). The second type of cell 
had a more abundant rough-surfaced en- 
doplasmic reticulum and more numerous 
mitochrondria, but less glycogen. The 
third type of cell was a variant of the 
second, additionally containing vacuoles 
(Fig. 6, bottom). While no frozen sections 
were performed, because of lack of wet 
tissue, the clear appearance of these vacu- 
oles is most consistent with dissolved-out 
lipid. No lumen formation was discov- 
ered, and only rare intercellular junctions 
consisting of poorly developed desmo- 
somes were found. Basement membrane 
formation surrounded the tumor cells 
where they abutted on the fibrovascular 
stroma. Occasional intracytoplasmic lu- 
mina with villous formations were found 
(Fig. 6, bottom inset), but lateral intercel- 
lular interdigitations or complex infold- 
ings of the basilar regions of the cells 
were not seen. 


DISCUSSION 


If maldevelopmental anomalies involv- 
ing the orbital bones (such as occur in 
neurofibromatosis and meningoencepha- 
loceles) and major postoperative defects 
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in the orbital bones are excluded,! the 
only recognized causes of pulsating ex- 
ophthalmos have been vascular tumors 
and fistulas? In our experience, the pres- 
ent metastatic tumor is unique. Patients 
with acquired pulsatile exophthalmos ac- 
companied by evidence of orbital bone 
destruction should be suspected of hav- 
ing a well-vascularized metastatic tumor, 
such as renal cell carcinoma. 

Pulsatile exophthalmos of arterial ori- 
gin should be distinguished from posi- 
tional and intermittent exophthalmos.? In 
positional exophthalmos, proptosis can 
be brought out by having the patient bend 
forward or perform a Valsalva maneuver; 
this condition almost always signifies a 
venous malformation or varix that forces 
blood to collect in collapsible abnormal 
spaces. Intermittent exophthalmos is nei- 
ther voluntarily produced nor constantly 
present because it is not dependent on 
arterialization or positional changes. 
Rather, it reflects variations in the degree 
of exophthalmos caused by a fluctuating 
inflammatory component to the lesion, 
such as hemorrhage into lymphangiomas, 
ruptured dermoids, and expanding and 
contracting mucoceles. 

The palpable pulsations in the present 
patient have been interpreted by us as the 
consequence of the tumor's parasitization 
of two arterial supplies, namely, the oph- 
thalmic artery and terminal branches of 
the internal maxillary artery of the exter- 
nal carotid system. At the time of surgery, 
leashes of wormy vessels were discovered 
surrounding the pseudocapsule of the 
tumor and diving into its substance. That 
the orbital bone destruction allowed 
transmission of cerebrospinal Huid pulsa- 
tions seems a much less likely explana- 
tion for the pulsations because most of 
the orbital roof and the posterior portion 
of the sphenoid were intact. The osseous 
destruction was centered predominantly 
in the area of the lacrimal gland, the 
supralateral orbital rim, and the lateral 
orbital wall. The most compelling reason 
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Fig. 6 (Howard and associates). Top, Polygonal tumor cells have electron-lucent cytoplasm containing 
myriad darkly staining glycogen granules shown alsa in inset. Bottom, Tumor cells with vacuoles consistent 
with dissolved-out lipid (L). Inset, pseudolumenal cytoplasmic structures with villi (top, X 4,600; inset, 
x 25,700; bottom, x 5,900; inset, x 8,300). 
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for attributing the tumor's pulsations to 
its intrinsic vascularity is that no pulsa- 
tions have been noted since surgical exci- 
sion and radiotherapy, whereas transmit- 
ted cerebrospinal fluid pulsations should 
not have been affected by these treat- 
ments. 

Ferry and Font? studied a series of 227 
patients with carcinomas metastatic to the 
eve and orbit; of these, nine patients had 
metastases that originated in the kidnev. 
In eight of these nine patients, the pri- 
mary tumor was undetected before the 
ophthalmic metastasis. The average inter- 
val to subsequent discovery of the pri- 
mary renal carcinoma was seven months 
long. Two of 28 patients with metastases 
exclusivelv to the orbit had unknown 
primary tumors in the kidney? Cutane- 
ous metastases may likewise herald an 
unrecognized renal cell carcinoma.? In 
our patient, the histopathologic interpre- 
tation of the lesion led to svstemic labora- 
tory tests and the immediate discovery of 
a left renal primary tumor. Among meta- 
static tumors, renal cell carcinoma is 
highly characteristic under the micro- 
scope; it is composed of clear cells regu- 
larly compartmentalized bv fibrovascular 
trabecula. The electron microscopic stud- 
ies disclosed the diagnostic combination 
of large amounts of glvcogen granules 
and cytoplasmic lipid droplets in some of 
the tumor cells.$ A low degree of differen- 
tiation was exemplified by the rarity of 
desmosome formation, the general lack of 
surface specializations, lateral interdigi- 
tations, basal infoldings, and the lack of 
polarity and lumen formation. 

Pulsating cutaneous renal ce!] metasta- 
ses have been described," but to our 
knowledge this is the first report of a 
pulsatile metastatic orbital tumor. Preop- 
erativelv, the diagnosis of metastatic or- 
bital renal cell carcinoma should be sus- 
pected in patients who have an acquired 
pulsatile tumor with extensive bone de- 
struction demonstrated on computed to- 
mography and routine radiographic stud- 
ies. Virtually no primary orbital tumor 
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produces, early in its course, the enor- 
mous bone destruction so often seen with 
metastatic tumors. 


SUMMARY 


A 47-vear-old white man in apparent 
good health had diplopia and swelling of 
the right upper evelid. Ocular examina- 
tion showed proptosis of the right eve, 
together with a large, pulsatile, collaps- 
ible mass simulating a vascular neoplasm 
and involving the right temple as well 
as the right upper outer quadrant of the 
orbit. Biopsy of the orbital tumor dis- 
closed a clear-cell carcinoma compatible 
with a renal primary tumor; subsequent 
laboratory examination revealed the of- 
fending tumor in the left kidney. Renal 
carcinomas may metastasize to the globe 
or to the orbit before the primary tumor is 
recognized. Pulsatile exophthalmos ac- 
quired in middle life associated with sig- 
nificant bone destruction represents a 
constellation of findings most consistent 
with a metastatic tumor, probably renal 
carcinoma, caused by the exceedingly 
rich vascularization of these metastatic 
deposits. 
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SURGICAL MANAGEMENT OF EPITHELIAL INGROWTH 


WALTER J. STARK, M.D., RONALD G. MICHELS, M.D., 
A. EDWARD MAUMENEE, M.D., AND HOWARD CUPPLES, M.D. 


Epithelial invasion of the anterior cham- 
ber is a rare, potentially disastrous com- 
plication following anterior segment sur- 
gery and penetrating ocular injuries.!^? 
Epithelial invasion can occur in three 
forms?: (1) "pearl" tumors of the iris, (2) 
an epithelial cyst in the anterior chamber, 
and (3) growth of epithelium as a sheet on 
anterior chamber structures and posteri- 
orly over the ciliary body and retina. The 
latter form is referred to as epithelial 
downgrowth or epithelial ingrowth (Figs. 
l and 2). This form has the worst progno- 
sis and is the subject of this report. 

Various modes of therapy have been 
attempted for epithelial invasion of the 
anterior chamber including radiation 9^! 





Fig. 1 (Stark and associates). Epithelial ingrowth 
involving posterior corneal surface (arrow), superior 
iris, and anterior vitreous face. 


From the Wilmer Ophthalmological Institute of 
the Johns Hopkins Hospital, Baltimore, Maryland. 

Reprint requests to Walter J. Stark, M.D., Wilmer 
Institute, Johns Hopkins Hospital, 601 North 
Broadway, Baltimore, MD 21205. 
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Fig. 2 (Stark and associates). Retroillumination 
appearance of epithelial sheet on the posterior cor- 
neal surface. Advancing epithelial edge is thickened 
and irregular (arrow). 


and surgical methods.!2^!6 Radiation 
therapy has been abandoned, and surgical 
treatment has been successful in up to 
27% of reported cases. Maumenee?? re- 
ported the only large series with surgical 
treatment; in 11 of his 41 cases (27%) 
final visual acuity of 6/15 (20/50) or better 
was achieved with controllable intraocu- 
lar pressure and without evidence of re- 
currence of the epithelial invasion. Treat- 
ment included photocoagulation of the 
anterior iris surface, excision of the in- 
volved iris, chemical treatment or crvo- 
therapy to the involved portion of the 
posterior corneal surface and other in- 
volved tissues, and identification and clo- 
sure of the fistula. 

This paper presents our current surgi- 
cal technique and results in ten consecu- 
tive cases of epithelial invasion of the 
anterior chamber operated on during the 
past 30 months. 
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MATERIAL AND METHODS 


Subjects—We examined ten consecu- 
tive patients with uniocular epithelial in- 
growth involving the anterior chamber 
between May 12, 1975, and May 20, 1976 
(Table) This group included five men 
and five women, ranging in age from 33 to 
85 vears. Nine patients had undergone 
previous cataract surgery on the affected 
eye, and a traumatic iris cyst had been 
removed in the remaining case. Five pa- 
tients had normal or abnormally low in- 
traocular pressure and a fistula was dem- 
onstrated by the Seidel test. No fistula 
was demonstrated in the other five pa- 
tients and the intraocular pressure was 
increased. 

The extent of epithelial involvement of 
intraocular tissues varied considerably. 
In each affected eve the cornea, anterior 
chamber, and iris were involved. The 
extent of iris involvement ranged from 30 
to 10096. Epithelium covered the vitreous 
face in eight eyes and extended posterior- 
ly onto the ciliary body in three eyes. 
Preoperative visual acuity ranged from 
6/12 (20/40) to light perception. 

Surgical technique—Preoperatively, the 
iris was treated by argon laser photoco- 
agulation to define the extent of epithelial 
involvement.!7 Photocoagulation spots of 
500 u were placed along the advancing 
edge of the epithelial sheet in such a way 
that one half of each spot turned white, 
indicating the presence of epithelium, 
and the other half turned brown, indicat- 
ing noninvolved iris tissue (Fig. 3). In 
several cases, the entire area of involved 
iris was photocoagulated. Photocoagula- 
tion was performed within 24 hours of the 
planned surgical procedure because this 
treatment can cause moderate anterior- 
chamber inflammation. 

Traction sutures were placed under 
each rectus muscle in a transconjunctival 
fashion or after a 360-degree conjunctival 
peritomy was performed. A limbal-based 
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conjunctival Hap was dissected to expose 
the superior corneoscleral limbus. Two 
percent fluorescein dye was applied, to- 
gether with external pressure to identify 
aqueous leakage at a fistula (Fig. 4). If a 
fistula was identified, it was closed with 
sutures: or a one-half thickness scleral 
flap, hinged anteriorly, was prepared to 
cover the fistula later in the operation?® 
(Fig. 5). Bowman's membrane was scari- 
fied with a knife to mark the advancing 
edge of the epithelial sheet on the posteri- 
or surface of the cornea. 

When a pars plana approach was used, 
a sclerotomy was performed 4 mm poster- 
ior and parallel to the corneoscleral lim- 
bus in the superotemporal quadrant. The 
vitrectomy instrument, equipped with an 
overlying fiberoptic sleeve, was inserted 
into the pupillary space. The area of in- 
volved vitreous and iris was excised, a 
bite at a time, by using an oscillating 
cutting mode to minimize traction on the 
iris root (Fig. 6). If bleeding occurred, it 
was controlled by temporarily increasing 
the intraocular pressure or by applying 
bipolar diathermy.!? We tried to aspirate 
all excised material into the cutting port, 
and this tissue was studied cytologically 
to confirm the clinical diagnosis of epi- 
thelial ingrowth. 

After excising the involved vitreous and 
iris tissue, any vitreous gel remaining in 
the anterior one half of the vitreous cavity 
was removed. This provided a fluid space 
that could subsequently be filled with air 
to enhance the freezing technique. The 
vitrectomy instrument was then with- 
drawn and the sclerotomy site closed with 
multiple sutures. 

The anterior one half of the eye was 
then filled with sterile air by exchanging 
the intraocular fluid by means of a needle 
attached by a three-way stopcock to an 
aspiration syringe and a syringe filled 
with air. Alternatively, fluid-gas exchange 
was perforned before withdrawing the 
vitrectomy instrument. Air was intro- 
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Fig. 3 (Stark and associates). Case 1. Left, Argon laser treatment to delineate the extent of epithelial growth 
on the anterior iris surface. Photocoagulation caused the epithelium to turn white and noninvolved iris 
tissue turned brown. Right, Higher magnification of junction between the epithelium (arrow) and adjacent 


noninvolved iris. 


duced through the infusion system of the 
instrument while intraocular fluid was 
passively displaced through the aspira- 
tion system vented to the atmosphere. 

If a large fistula was present, the 
partial-thickness scleral flap was reflected 
over the fistula and sutured to the periph- 
eral cornea. The fundus was examined 
by indirect ophthalmoscopy with scleral 


depression. Any retinal tears were treat- 
ed with cryotherapy sand their position 
marked on the sclera. A silicone-rubber 
exoplant provided a scleral buckling ef- 
fect beneath any retinal break. 
Cryotherapy was then applied in a 
transcorneal and transscleral fashion to 
devitalize the epithelium remaining on 
the posterior surface of the cornea, in the 


anterior chamber angle, and on the ciliary 
body (Fig. 7). The intraocular bubble 





Fig. 5 (Stark and associates). A partial-thickness 
scleral flap, hinged anteriorly, is used to cover the 
external opening of the fistula if it cannot be closed 
with sutures. (From Rice, T.R., and Michels, R.C.!9) 


Fig. 4 (Stark and associates). Case 4. Aqueous 
humor leaking through a fistula (arrow) flows across 
the cornea as demonstrated by fluorescein dye and 


blue light. 
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Fig. 6 (Stark and associates). The area of iris aad 
vitreous involved by the epithelial ingrowth is ex- 


cised with the vitrectomy instrument except for tne 


peripheral iris. 
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provided a thermal insulating effect that 
caused each freeze to persist longer and 
also provided improved control over the 
size of each cryo-application. One can 
advance the full-thickness freeze from the 
corneoscleral limbus onto the cornea with 
considerable precision and extend the 
freeze just beyond the edge of the epithe- 
lial sheet, thus minimizing damage to the 
adjacent corneal endothelial cells. A 
freeze-refreeze technique was used to 
assure destruction of the epithelial cells. 
Part of the air bubble was then removed 
and replaced by phvsiologic solution if 
no retinal breaks were present. 

Postoperativelv, the eve was treated fre- 
quently with topical corticosteroids. Pos- 
turing of the patient was used, if retinal 
breaks were present, to position the re- 
maining intraocular bubble against the 
retinal breaks. 








Fig. 7 (Stark and associates). Top left, Air bubble 
fills the anterior one half of the eve and provides a 
thermal insulating effect to enhance cryotherapy 
applied in a transcorneal and transscleral fashion. 
Top right, The full-thickness freeze can be advanced 
onto the cornea with considerable precision in order 
to treat the area of epithelial involvement and mini- 
mize damage to adjacent non-involved tissue. Bot- 
tom left, Areas of ciliary body involvement by 
epithelial ingrowth are treated with transsclera! cryo- 
therapy. Ice is visible on the ciliarv processes 
(arrow). 
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RESULTS 


Microscopic examination of excised in- 
traocular tissue confirmed the diagnosis 
of epithelial ingrowth in each case. No 
intraoperative or early postoperative com- 
plications occurred. Except in Case 5, 
which required freezing of the entire cor- 
nea, all corneas were clear immediately 
after surgery. The epithelial sheet on the 
back of each cornea appeared white on 
the first postoperative day and began to 
slough on the second postoperative day 
(Fig. 8). The epithelial sheet usually dis- 
appeared by the fifth postoperative day, 
leaving only faint stromal haze. 

Follow-up after surgery ranged from 18 
to 33 months, with an average follow-up 
of 23 months. Visual acuity improved 
after surgery in eight of ten cases, and 
four eyes achieved final vision of 6/12 
(20/40) or better. Intraocular pressure re- 
mained less than 21 mm Hg in all cases 
although two eyes required topical anti- 
glaucoma medications. In one eve (Case 
7) the intraocular pressure was 6 mm Hg. 

Decompensation of the central cornea 
occurred in four eyes between two weeks 
and eight months after surgery and re- 
quired penetrating keratoplasty. Histo- 
pathologic examination of these corneal 
buttons demonstrated residual intraocu- 





Fig. 8 (Stark and associates). Epithelium on the 
posterior surface of the cornea (arrow) turns white 
one day after cryotherapy and begins to slough. 


EPITHELIAL INGROWTH TIT 


lar epithelial cells in one case (Case 5). 
This eye had epithelial involvement of 
the entire anterior chamber and probably 
the posterior chamber, before the opera- 
tion for epithelial ingrowth. The corneal 
graft in this eye has remained clear for 
one vear, and vision is correctable to 6/60 
(20/200). The three other corneal buttons 
had a retrocorneal fibrous membrane 
without evidence of residual intraocular 
epithelium. All four corneal grafts 
remained clear throughout the follow-up 
interval. 

The intraocular media were clear at the 
time of the last examination in nine of ten 
eves, including the four eyes requiring 
penetrating keratoplasty. Except for Case 
5, none has shown histologic or clinical 
evidence of residual viable intraocular 
epithelium (Figs. 9-11). Cystoid macular 
edema accounted for the reduced acuity 
in three of six eyes with postoperative 
vision of less than 6/12 (20/40) (Cases 1, 
5, and 8). In one other (Case 7), vision was 
less than 6/12 (20/40) because of hypoto- 
ny. One eye had a vitreoretinal membrane 
affecting the macula (Case 10), and one 
eye had optic nerve damage from previ- 
ous glaucoma (Case 4). 


DISCUSSION 


Previous reports have indicated that 
results of treating epithelial ingrowth 
were not encouraging, especially when in- 
traocular involvement was extensive.?~ 
Maumenee! reviewed 40 histologically 
proven cases, and in 11 (27.5%) vision of 
6/15 (20/50) or better was achieved after 
surgery. Postoperative complications were 
significant, including 20 eyes with dif- 
fuse corneal edema, five eyes with hy- 
potonv, and five eyes that required later 
enucleation. | 

Our modifications of Maumenee's tech- 
nique offer several advantages, especially 
in severely affected eyes. In our series, at 
least one third of the posterior corneal 
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Fig. 9 (Stark and associates). Case 3. Left, Preoperative appearance showing epithelium involving the 
superior one third of the cornea (arrow). Right, Appearance 24 months after surgery. The central cornea is 
clear and the peripheral cornea is opaque and vascularized. Vision is limited by cystoid macular edema. 


surface was involved with epithelium in 
every case, ranging from 33% to total 
involvement. Epithelium on the iris was 
present in every case and varied from 30% 
to total involvement. The vitreous face 
was involved by epithelium in eight eyes, 
and in three eyes epithelium clearly 
extended onto the ciliary processes. De- 
spite the extent of epithelial involvement, 
40% of our cases achieved postoperative 
vision of 6/12 (20/40) or better. 
Instruments and surgical techniques 
designed for vitreous surgery provide a 





“ig. 10 (Stark and associates). Case 9. Postopera- 
tive appearance 12 months after surgery for epithe- 
lial ingrowth, A scleral flap (arrow) was used to 
cover the fistula. 


"closed-eye" system and permit precise 
bite-by-bite control of tissue excision. 
Intraocular bleeding can usually be con- 
trolled by temporarilv increasing the in- 
traocular pressure or by use of bipolar 
diathermy. After removing the anterior 
vitreous gel, the intraocular fluid can be 
replaced by an air bubble that lines the 
anterior chamber, iris root, and ciliary 
body. The air functions as a thermal insu- 
lator and facilitates full-thickness freezes, 
which can be controlled to treat only the 
area of epithelial involvement. The in- 
traocular air bubble also functions as a 





Fig. 11 (Stark and associates). Case 2. Postopera- 
tive appearance six months after surgery for epithe- 
lial ingrowth. 
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goniolens and permits freezing of the an- 
terior chamber angle, iris root, and, if nec- 
essary, the adjacent ciliary body under 
direct visualization. 

The insulating effect of air probably 
provides a more intense tissue freeze, 
although we have not measured the tem- 
perature by using a thermocouple. How- 
ever, because in one of our cases hypoto- 
ny developed after surgery, we have re- 
cently modified our cryotherapy tech- 
nique. We now freeze the area of epithel- 
ial involvement only once, and do not use 
a freeze-thaw-refreeze cycle. Recently, we 
treated one patient with epithelial in- 
growth by using this modification. The 
follow-up of this additional case is now 
four months, and the eye is not included 
in this series. However, in that case, the 
intraocular epithelium appeared white on 
the first postoperative day and sloughed 
from the cornea on the second and third 
postoperative days. This eye now shows 
no residual intraocular epithelium, and 
we tentatively recommend the single- 
freeze technique, together with use of 
intraocular air. 

Surgical management of epithelial in- 
growth is easier, and the results should be 
better, if this condition is diagnosed and 
treated early. The advancing border of an 
epithelial sheet on the back of the cornea 
is typically several layers thick and has an 
irregular beaded margin. Usually the in- 
volved area of cornea remains clear. If an 
epithelial ingrowth is suspected, a Seidel 
test with 2% fluorescein and external 
pressure should be done to search for a 
fistula, which is present in about 2096 of 
cases. Gonioscopy should be performed 
to identify possible iris involvement, and 
argon laser photocoagulation is useful to 
confirm the presence of epithelium grow- 
ing on the anterior iris surface. 

When the diagnosis of epithelial in- 
growth is suspected, many physicians 
follow the area of corneal involvement 
before recommending surgery. In our ex- 
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perience the corneal involvement pro- 
gresses more slowly than involvement of 
the anterior iris surface. Therefore, we 
encourage early diagnosis and prompt 
surgical treatment. If the diagnosis can'be 
made when only a small area of the cor- 
nea and anterior chamber angle is in- 
volved, less extensive surgery may be 
possible. In five such cases seen during 
the past seven vears, we have been suc- 
cessful in destroying the intraocular epi- 
thelium by transcorneal cryotherapy 
without intraocular surgery. 

One potential complication related to 
the use of the vitrectomy instrument 
method is dispersion of epithelial cells 
throughout the eye. Cytologic examina- 
tion of specimens removed in this series 
showed many free epithelial cells. We 
make every effort to remove all material 
aspirated into the cutting port, and we 
specifically avoid back-pressure through 
the aspiration system.. We have only seen 
evidence of persistent intraocular epithe- 
lium in one case. 

Although our follow-up averages 23 
months (range, 18 to 33 months), we con- 
sider this to be a preliminary report. Ad- 
ditional cases with longer follow-up are 
needed to examine fully the value of this 
or other surgical methods. We believe, 
however, that this microsurgical tech- 
nique, including use of intraocular air to 
facilitate external cryotherapy, offers sig- 
nificant advantages in the management of 
epithelial ingrowth. 


SUMMARY 


In ten consecutive cases of epithelial 
ingrowth operated on during the past 
33 months, therapy included photocoagu- 
lation of the iris followed by excision of 
involved iris tissue and vitreous gel by 
means of instruments designed for vitre- 
ous surgery. Epithelium remaining on the 
posterior surface of the cornea, ciliary 
body, and in the anterior chamber was 
destroyed by controlled transcorneal and 
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transscleral cryotherapy. An intraocular 
air bubble was used to provide an insulat- 
ing effect and a more effective, controlla- 
ble freeze. All patients except two had 
improved vision postoperatively, and 
four of the ten patients had postoperative 
visual acuity of 6/12 (20/40) or better. 
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CLINICAL MANIFESTATIONS OF BRAWNY SCLERITIS 


STEVEN E. FELDON, M.D., JESSE SIGELMAN, M.D., 
DANIEL M. ALBERT, M.D., AND TAYLOR R. SMITH, M.D. 
Boston, Massachusetts t 


Brawny scleritis is an uncommon dis- 
ease that can be difficult to diagnose. 
Retinal or choroidal detachments, or both, 
choroidal elevations, and intraocular in- 
flammation can all occur with the scleral 
changes.!^? We present herein four cases 
of brawny scleritis. In two of the cases, 
the eyes were removed after a diagnosis of 
choroidal melanoma. In the other two 
cases, recognition of characteristic clini- 
cal signs led to the correct diagnosis, 
despite ultrasonography and radioactive 
phosphorus (??P) uptake tests, or both, 
which yielded findings indistinguishable 
from those in melanoma. 


CASE REPORTS 


. Case. 1—A 33-year-old white woman in good 
health was seen in the emergency room of the 
Massachusetts Eye and Ear Infirmary on Sept. 4, 
1961. She had a one-week history of hazy vision in 
the lower field of her right eye, succeeded by a 
“curtain” in the superotemporal quadrant of the 
same eye. She complained of slight right-sided eye- 
brow ache, as well as generalized muscle pains and 
occasional paresthesias of the right hand. She had 
no history of collagen vascular disease. 

Physical examination revealed stocking-glove 
hypalgesia on the right side for which no organic 
cause was found. Examination revealed a visual 
acuity of R.E.: 6/15 (20/50); L.E.: 6/6 (20/20). The 
right globe was tender and 2 mm proptotic. The eves 
were white and not inflamed. 

Binocular indirect ophthalmoscopy revealed a 
large inferonasal elevation of the right choroid with 
overlying retinal detachment. The surface of the 
subretinal elevated mass had a normal choroidal 
vascular pattern. Visual fields revealed a sloping 
field defect corresponding to the area of retinal and 
choroidal elevation. Because the normal choroidal 
vascular pattern was inconsistent with the diagnosis 
of intraocular melanoma made on the patient’s ad- 
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mission to the hospital, additional studies were 
done. 

Neurologic consultation, electroencephalograms, 
and skull x-rays revealed no central nervous system 
abnormalities. A metastatic survey was negative. A 
32P uptake test of the ocular lesion done by current 
standard techniques showed positive findings of 
186% at 24 hours and 140% at 48 hours, The patient 
was discharged without treatment for further obser- 
vation. 

Three months later the patient developed severe 
pain in her right eye and was readmitted for further 
examination. The lesion in the right eye had in- 
creased significantly in size. A ??P uptake test was 
again positive. A biopsy of the overlying conjunctiva 
showed only chronic inflammation. A-scan ultra- 
sonography suggested a solid or multicystic mass at 
least 7 mm thick. Surgical exploration of the globe 
revealed a solid scleral mass that was causing a 
localized elevation on the outer surface of the eve. 
Biopsy specimens were taken from superficial areas 
as well as 8 mm into the mass. 

Histologic examination of the specimens showed 
dense collagenous tissue diffusely infiltrated with 
numerous plasma cells and some lymphocytes. We 
found many fibroblasts and some epithelioid cells, 
but no organisms. A diagnosis of brawny scleritis 
was made. 

The patient received systemic corticosteroids, 
which promptly alleviated the pain. The patient was 
given gradually tapered doses of corticosteroids for 
one year, and the lesion gradually diminished in 
size. 

Three vears later the patient was admitted for 
examination of 4 mm of proptosis of the right eye. 
Biopsv of a firm inner quadrant orbital mass showed 
inflammation similar to that noted on the previous 
scleral biopsy (Figs. 1 and 2). The inflammation 
again responded well to systemic corticosteroids. 

Case 2—In July 1977, a 57-year-old white woman 
went to her ophthalmologist with a two-month his- 
tory of a red left eye. The patient was in good health 
and had no history of collagen vascular disease. Her 
visual acuity was 6/6 (20/20) in both eves, and the 
anterior segment was normal. Ophthalmoscopy 
showed an elevated lesion in the left eye at the 8 
o'clock meridian, just in front of the equator. The 
findings on ultrasound corroborated the diagnosis of 
choroidal melanoma. The ??P uptake test was 300% 
over the control. The left eye was enucleated. 

Gross examination of the cut globe revealed a 
white scleral mass that elevated the underlving 
choroid (Fig. 3). The choroidal pattern appeared 
normal. Histologic examination was typical of 
brawnv scleritis and showed mostly plasma cells 
and some lymphocytes infiltrating the markedly 
thickened sclera and the choroid. There was no 
evidence of scleral necrosis. 
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Fig. 1 (Feldon and associates). Case 1. Scleral 
biopsy shows diffuse infiltration by plasma cells and 
lymphocytes. The amount of collagen appears in- 
creased (hematoxvlin and eosin, x 250). 


Case 3—A 70-year-old white man with clinically 
proven severe rheumatoid arthritis and suspected 
dermatomyositis went to his ophthalmologist in 
December 1976 with a four-week history of pain in 
the right eve. Six months previously an eye examina- 
tion by the same phvsician revealed aphakia with 
visual acuity of 6/6 (20/20) in both eyes and no 
other abnormalities. Eye examination now revealed 
a best corrected visual acuity of R.E.: 6/60 (20/200); 
L.E.: 6/6 (20/20). The upper right eyelid was slightly 
blepharoptotic, the conjunctiva mildlv injected, and 
the anterior sclera severely thinned. Binocular indi- 
rect ophthalmoscopy of the right eye revealed a 
shifting retinal detachment overlying two large tem- 
poral choroidal masses. A diagnosis of choroidal! 
melanoma was made, and a metastatic survey was 
negative. The right eve was enucleated. 





Case I. Orbital 


Fig. 2 (Feldon and associates). 
p uc vears after appearance of elevated 
subretinal lesion. Note the similarity of the infiltra- 
tion by plasma cells and lymphocytes to the sclera! 
biopsy shown in Figure 1. The mass consists of 


mainlv fibrous connective tissue (hematoxylin and 
eosin, x 250). 
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Case 2. Gross 


Fig. 3 (Feldon and associates), 
specimen enucleated for suspected melanoma. The 
mass consists of whitish tissue arísing from the 
sclera. A normal choroidal vascular pattern is clearly 
visible overlving the lesion, especiallv near the cut 
edge of the specimen. 


Histologic examination showed a mass arising in 
the sclera and extending from the temporal pars 
plana to immediately behind the equator (Fig. 4). 
Within the mass, the sclera was thickened and 
infiltrated with inflammatory cells, which destroved 
the definition between coats of the eve, There were 
areas of necrosis and gr anulomatous reaction next to 
nodules of necrotic sclera. In other areas, ly mpho- 
evtic and plasma cells infiltrated the sclera and 
adjacent choroid (Fig. 5). There was considerable 
choroidal pigment clumping and serous detachment 
of the retina. 

Case 4—A 62-year-old white woman with a 24- 
year history of rheumatoid arthritis was admitted to 
the Massachusetts Eye and Ear Infirmary in March 
1977 with a five-day "histor, of progressive visual 
loss in the right eve and then in the left eve. Four 
weeks before : admission, the patient had developed 
persistent evebrow ache extending into the inferior 
orbital region. The patient had had uncomplicated 
bilateral cataract extractions ten vears earlier, but 
had no other historv of ocular, neurologic, or general 
phvsical disease. The symptoms developed despite 
long-term use of the antiinflammatory agent 
ibuprofen (Motrin). 
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Fig. 4 (Feldon and associates). Case 3. Gross 
specimen enucleated for suspected melanoma. The 
mass appears to arise from the sclera, but distinct 
margins between choroid and sclera are absent. 
Focal necrosis can be seen within the tumor. Al- 
though sclera appears thickened in places, focal 
areas of thinning and necrosis are seen. 


On physical examination, the patient had wasting 
and weakness of all extremities without myotonia or 
fasciculations. This was attributed to myositis or a 
secondary muscular dystrophy, or both. The etiolo- 
gy of an iron-deficient anemia could not be ascer- 
tained. A positive latex fixation test and the presence 
of antinuclear antibodies were reported. The West- 
ergren sedimentation rate was 60 mm/hr. 


Bee le ABS IE cM 


Fig. 5 (Feldon and associates). Case 3. Infiltration 
of sclera and choroid by lymphocytes and plasma 
cells is characteristic of scleritis (hematoxylin and 
eosin, x 250). 


BRAWNY SCLERITIS 





783 


On initial examination, visual acuity was R.E.: 
6/12 (20/40); L.E.: finger counting at 1 foot. Periph- 
eral constriction to confrontation field testing in 
both eyes, more marked inferiorly in the right eve 
and superiorly in the left eye, was sufficiently severe 
to prevent mobility without assistance. There was 
no proptosis. Trace conjunctival injection was pres- 
ent temporally in the left eye. The corneas were 
clear, and anterior chamber depth was consistent 
with surgical aphakia. Moderate cells and flare were 
Observed in each eye, but the vitreous was not 
inflamed. Examination of the fundi revealed large 
choroidal detachments with overlying retinal de- 
tachments just sparing the right fovea and involving 
the entire left macula. Some yellow deposits ap- 
peared along the temporal arcades in the left eye. An 
ultrasound performed on the right eye showed "a 
large choroidal detachment with an expanded 
chcroidal-scleral complex at the posterior pole con- 
sistent with inflammation or tumor.” Edema of the 
subtenon’s tissue was documented. Poor coopera- 
tion on the part of the patient precluded ultrasono- 
graphy on the left eye. 

During the patient's stay in the hospital, the 
inflammation and choroidal detachment of the left 
eye progressed. On the fourth day, we began giving 
the patient a daily dose of 60 mg of prednisone. Both 
eyes improved clinically. Four days after the initia- 
tion of therapy, the choroidal mound decreased, 
which left only minimal serous retinal elevation in 
the right eye. The left eye improved similarly after 
six days of therapy. Choroidal pigment lines marked 
the furthest extent of the choroidal detachment in 
both eves. 

The patient was discharged with a tapering dose 
of corticosteroids. Repeat ultrasound of the right eye 
showed a substantial decrease in the posterior seg- 
ment mass. 


DISCUSSION 


Scleritis is an uncommon disease, pre- 
sent in only 1/465 to 1/3000 of arthritis 
patients; of those, only 12 to 18% have 
posterior involvement.! Although occa- 
sionally occurring in isolation, scleritis is 
often associated with collagen vascular 
diseases such as rheumatoid arthritis, 
periarteritis nodosum, Wegener's gran- 
ulomatosis, relapsing  polychondritis, 
or, occasionally, herpes zoster ophthal- 
micus.*? 

Symptoms may include severe boring 
pain, malaise, photophobia, and tearing. 
Anterior scleral nodules, proptosis, and 
keratitis may also be present.! Histologi- 
callv, scleritis characteristically appears 
as a nonpurulent central focus of scleral 
inflammation consisting primarily of 
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plasma cells with a scattering of eosino- 
phils. Surrounding the inflammation are 
epithelioid cells and Langhans’ giant 
cells. The sclera may be destroyed and 
replaced by avascular fibrous tissue. 
Obliterative endarteritis is often seen.! 

Verhoeff and King$ differentiated be- 
tween rheumatoid nodules of the sclera 
or scleromalacia perforans and brawny 
scleritis. They pointed out that brawnv 
scleritis is more diffuse, has ill-defined 
boundaries, and has no tendency to form 
cavities or nodules. Verhoeff also noted 
that, in contrast to rheumatoid nodules 
which have necrosis and loss of tissue, 
brawny scleritis usually has a consider- 
able increase in connective tissue with 
little necrosis. 9? 

In our four cases of brawny scleritis, two 
resulted in enucleations for suspected 
melanomas, and in two, the corrected 
diagnoses were made and therapy initiat- 
ed. The Table summarizes clinical, diag- 
nostic, and histologic features of our 
cases and those from previous reports in 
which a clinical diagnosis of malignant 
melanoma was considered ?37-!! These 
reports and others!?"7 show that eyes 
with brawny scleritis are often enucle- 
ated after a misdiagnosis of melanoma. 
Verhoeff? reported that a specimen was 
removed after the diagnosis of possible 
intraocular tumor. 

Correlation of clinical and histo- 
pathologic findings alleviates some of the 
diagnostic confusion between melanoma 
and brawny scleritis, both of which ap- 
pear ophthalmoscopically as elevated 
masses under the retina. In our first case, 
a normal choroidal vascular pattern was 
discerned clinically on the inner surface 
of the scleral mass. A normal choroidal 
pattern. overlying the scleral mass ap- 
peared in the gross examination of the 
specimen in Case 2 (Fig. 3). Additionally, 
Tso!? presented a case of brawny scleritis; 
the eye, which on photography of the 
fundus revealed a normal choroidal vas- 
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cular pattern, was enucleated for suspect- 
ed melanoma. 

The absence of a normal choroidal vas- 
cular pattern, however, does not eliminate 
the possibility of brawnv scleritis. Cur- 
tin? studied a case in which the choroidal 
pattern was obscured by the retinal pig- 
ment epithelium except at the periphery 
of the tumor, where a normal vascular 
pattern appeared. Choroidal and retinal 
detachment may also obstruct viewing of 
the choroidal pattern, as in our Cases 3 
and 4. Boylan,!! Streeten,? Harper,’ and 
Sears? presented similar cases. Detach- 
ment of choroid and retina may be a more 
common manifestation of brawny scleri- 
tis than a solitary elevated lesion. Chang- 
ing the position of the patient to shift 
fluid away from areas of choroidal eleva- 
tion may permit adequate viewing of the 
choroidal vascular pattern over the mass, 
which would facilitate the correct diagno- 
sis. Also, the arcuate folds of the detached 
choroid may suggest choroidal effusion 
rather than choroidal tumor. Anterior 
signs of scleritis such as scleromalacia 
(as in Case 3) or scleral nodules may also 
aid in diagnosing posterior scleritis. 

Serous choroidal and retinal detach- 
ment also appears in the uveal effusion 
syndrome.!? Differentiation of this condi- 
tion from brawny scleritis can be diffi- 
cult, especially if the scleritis is bilateral, 
as in our Case 4. However, uveal effusion 
usually occurs in males; there is no histo- 
ry of collagen vascular disease; the effu- 
sions and uveitis are not responsive to 
corticosteroids; and the cerebrospinal 
fluid protein is often increased.!® Also, 
ultrasound may show typical thickening 
of the sclera in scleritis. 

In all of our cases as well as most of the 
previously reported cases of brawny scle- 
ritis, episodes of ocular pain, inflamma- 
tion, or both, occurred sometime during 
their clinical course. Pain with melano- 
ma or metastatic disease is uncommon 
in the absence of hemorrhage or secon- 
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dary glaucoma; uveal effusion syndrome, 
however, may be painful. 

Proptosis and diplopia occasionally 
occur in brawny scleritis because of the 
associated inflammation within the orbit,5 
which, in Case 1, became manifest sever- 
al years after the initial biopsy diagnosis 
of brawny scleritis. Biopsy showed in- 
flammation in the orbit similar to that in 
the sclera (Figs. 1 and 2). 

Diagnostic tests such as ??P uptake and 
ultrasonography can be misleading. The 
32P test was always positive and the ultra- 
sound always consistent with melanoma 
when performed on our scleritis patients 
and on those of others referred to in the 
Table. The 3?P uptake that can be positive 
in a variety of inflammatory, vascular, 
hemorrhagic, osseous, and cancerous 
conditions of the posterior segment.!4^!9? 
Ultrasound examination revealed mela- 
noma in three of our four cases and in the 
three other cases referred to in the Table. 
Ultrasound cannot always resolve adja- 
cent tissues in the posterior segment suf- 
ficiently to allow definitive diagnosis. Al- 
though choroidal detachment may show a 
sonic clear space between retina and scle- 
ra, both scleritis and melanoma may ap- 
pear as solid tumors with echo decay, 
shadow effect, and acoustic quiet zone.?? 
These tests may make the unsuspecting 
surgeon comfortable with the erroneous 
diagnosis of melanoma, despite clinical 
evidence to the contrary. 

If after clinical and diagnostic exami- 
nation, the diagnosis is still doubtful, the 
globe may be explored. In Case 1, the 
increased scleral bulk produced an area of 
whitish elevation on the surface of the 
globe similar to that described by Ver- 
hoeff.$ The biopsy of the lesion in our 
case was performed without complication 
to a depth of 8 mm, which confirmed the 
diagnosis of brawny scleritis. Sears? per- 
formed a similar biopsy while buckling 
a coexisting rhegmatogenous retinal de- 
tachment in the same eye. 
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Systemic corticosteroids are useful in 
the treatment of scleritis.?^?? Corticoster- 
oids successfully controlled the inflam- 
mation and resulted in clinical resolution 
of the posterior segment findings in Cases 
l and 3. Others, however, have suggest- 
ed that immunosuppressive and anti- 
inflammatory agents be used with or in- 
stead of corticosteroids.^?3 One of our 
patients (Case 4) was taking ibuprofen 
when bilateral scleritis developed; yet she 
responded quickly to moderate doses of 
systemic prednisone. 


SUMMARY 


We studied four patients with posterior 
brawny scleritis. Two underwent enucle- 
ation for suspected melanoma, and in the 
other two, the correct diagnosis was made 
and effective therapy begun. Of seven 
other eyes with brawny scleritis from 
other sources, five were enucleated after 
diagnosis of choroidal melanoma and one 
for suspected intraocular tumor. This ex- 
perience and other previous reports indi- 
cate the high incidence of diagnostic con- 
fusion regarding brawny scleritis. We 
therefore emphasized clinical symptoms 
and signs of brawny scleritis: inflamma- 
tion, tenderness or pain of the globe, 
history of collagen vascular disease, 
proptosis, bilateralitv, and retinal and 
choroidal detachment. A preserved nor- 
mal choroidal vascular pattern over an 
elevated subretinal mass may be indica- 
tive of posterior brawny scleritis. Scleral 
biopsy is useful for tissue diagnosis. Ra- 
dioactive phosphorus uptake tests and 
ultrasonography may erroneously indi- 
cate choroidal melanoma and lead to enu- 
cleation of a potentially salvageable 
globe. 
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CELLULAR IMMUNITY IN MOOREN’S ULCER 


BARTLY J. MONDINO, M.D., STUART I. BROWN, M.D., AND BRUCE S. RABIN, M.D. 


Mooren’s ulcer is a chronic, painful ul- 
ceration of the cornea that begins in 
the periphery with an undermined and 
occasionally infiltrated leading edge. The 
ulcer advances centripetally and circum- 
ferentially leaving in its wake a thin, 
vascularized cornea. An unequivocal 
cause has not been established for this 
often relentlessly progressive condition. 
In recent vears, an autoimmune basis has 
been suggested for Mooren’s ulcer. In 
1969, circulating antibodies to corneal 
epithelium were demonstrated in a pa- 
tient with Mooren’s ulcer, but immuno- 
globulins bound to the patient’s own cor- 
nea could not be found.! The finding in 
another report that the subepithelial tis- 
sues of the conjunctiva were packed with 
plasma cells provided further support for 
an antibody-dependent disease.? Recent 
reports have demonstrated that immuno- 
globulins and complement bound to the 
conjunctival epithelium and circulating 
antibodies to conjunctival and corneal 
epithelium are a consistent finding in 
Mooren's ulcer.?* Whether these humoral 
autoimmune phenomena are the cause or 
consequence of Mooren's ulcer is specu- 
lative. 

Cell-mediated autoimmunity has been 
reported in chronic diseases of the cornea 
by using the leukocyte migration inhibi- 
tion test.? To date, no such cellular immu- 
nity studies have been reported for pa- 
tients with Mooren's ulcer. Our purpose 
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in this report is to demonstrate that cellu- 
lar as well as humoral autoimmune phe- 
nomena are found in Mooren's ulcer. 
We studied the lymphocytes of seven pa- 
tients with Mooren's ulcer for evidence 
of macrophage migration inhibition fac- 
tor production in the presence of cor- 
neal antigen. 
SUBJECTS AND METHODS 

the clinical appearance of Mooren's ulcer: 
a painful, peripheral ulceration of the 
cornea with an undermined edge advan- 
cing both centripetally and circumferen- 
tially and leaving behind a thinned vas- 
cularized cornea. All patients, except in 
Case 2, underwent macrophage migration 
inhibition factor testing when the disease 
was inactive. 

The corneal stroma of both eyes of 
Cases 6 and 7 had been totally destroved, 
thus leaving only Descemet’s membrane 
covered by vascularized epithelium. 
Thereafter, disease activity subsided, and 
both patients underwent unilateral pene- 
trating keratoplasties and lens extractions. 
After corneal grafting, the patients re- 
ceived hourly topical 0.1% dexametha- 
sone, as well as occasional subtenon's 
injections of 40 mg of triamcinolone 
acetate for several months. Case 6 under- 
went macrophage migration inhibition 
factor testing ten months postoperatively, 
and Case 7, five months postoperatively. 
When undergoing macrophage migration 
inhibition factor testing, Case 6 was re- 
ceiving topical fluorometholone hourly, 
and Case 7, six times per day. Both pa- 
tients were studied twice, and Case 6 was 
tested on one occasion during an episode 
of graft rejection. 

Controls consisted of seven normal in- 
dividuals. 


We studied seven patients (Table) with 
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MIGRATION INHIBITION INDICES IN PATIENTS WITH MOOREN'S ULCER 
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TABLE 
Extent of Corneal Status When Migration 


Case Sex, Age Duration of Disease 


No., (yrs) (yrs) Laterality Invclvement Studied Inhibition Index* 
1, M, 62 3.5 Bilateral 2 quadrants, right eye Inactive 0.49 
1 quadrant, left eve 
2, M, 23 0.75 Unilateral 2 quadrants, right eve Active 0.37 
3, M, 68 3 Bilateral Total, right eye Inactive 0.51 
2 quadrants, left eve 
4, F, 64 1 Unilateral 1 quadrant, left eye Inactive we 
5, M, 57 2 Unilateral 1 quadrant, right eye Inactive 0.40 
6, F, 74 35 Bilateral Total, both eves Inactive 123 
Graft rejection 0.30 
episode 
7, F, 46 2.5 Bilateral Total, both eves Inactive 0.82 
Inactive 0.96 
*A value <.75 demonstrates positive migration inhibition in response to corneal antigen. 
Antigen preparation—Donor eyes from containing — preservative-free heparin 


patients with O blood type were obtained 
within 12 hours of donor death. The cor- 
neas were removed and pooled. The cor- 
neas were minced with scissors and then 
homogenized at O? C in phosphate-buf- 
fered saline at pH 7.4 in a homogenizer. 
The homogenate was stirred at 4? C over- 
night and then centrifuged at 30,000 
r.p.m. for 30 minutes. The supernatant 
was removed and dialyzed against 
phosphate-buffered saline for 36 to 48 
hours. The extracts were sterilized by 
Millipore filtration (0.22 y filters). Protein 
determination was performed and the ex- 
tract was adjusted to a concentration of 5 
mg/ml. At the time of each macrophage 
migration inhibition procedure, aliquots 
were prepared at concentrations of 1:5, 
1:10, and 1:20 by using tissue culture 
medium 199. These concentrations did 
not show a nonspecific cytotoxicity or 
inhibit the migration of guinea pig mac- 
rophages. 

Lymphocyte separation—Whole blood 
(30 ml) was collected in plastic svringes 


(1,000 units of heparin per 30 ml of 
blood). The mononuclear cells were col- 
lected by centrifugation by previously 
published methods.” The mononuclear 
cells were washed three times in tissue 
culture medium 199 and were composed 
of 80 to 95% lymphocytes. 

Migration inhibition test—Guinea pig 
macrophages were prepared and collected 
according to previously published meth- 
ods.? The guinea pig macrophages were 
counted, and mononuclear cells from ei- 
ther patients or normal controls were 
added to a volume of 20% of the total cell 
suspension. Capillary tubes were filled 
with the cell suspension and centrifuged 
at 500 r.p.m. for five minutes. The capil- 
lary tubes were then cut at the cell-fluid 
interface. The capillary tubes containing 
the cells were placed in Lab-Tek slides 
divided into four separate chambers. To 
each of the chambers, we added 0.8 ml of 
tissue culture medium 199 containing 
15% heat-inactivated fetal calf serum. 
Four capillary tubes in two separate 
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chambers were run without antigen as 
controls. At least four capillary tubes in 
two separate chambers were used for each 
dilution of corneal antigen (1:5, 1:10, 
1:20). To these chambers, 0.2 ml of anti- 
gen was added in the appropriate dilu- 
tion. An additional control included with 
each experiment involved capillary tubes 
filled with macrophages without added 
lymphocytes, with and without antigen in 
the chamber. The chambers were incu- 
bated for 18 to 24 hours at 37? C. 

We determined the area of migration by 
projecting and tracing the image of cel- 
lular migration within each chamber on 
a sheet of paper. The images were cut 
out and weighed. The mean of the four 
weights for each dilution of corneal anti- 
gen was obtained. The migration index 
was calculated by dividing the average 


weight of migration fan cutouts with 
g g 


antigen by the average weight of migra- 
tion fan cutouts without antigen. By test- 
ing the patient's lymphocytes against dif- 


ferent concentrations of corneal antigen, 


we obtained a dose-response curve; this 
permitted determination of the antigen 
concentration which caused the maximal 


macrophage migration inhibition value 


for each patient's lymphocytes. Cases 1, 
2, 3, and 6 demonstrated maximal migra- 
tion inhibition at a 1:10 dilution of corne- 
al antigen, while Cases 4, 5, and 7 showed 


maximal inhibition at a 1:20 dilution. The 
maximal macrophage migration inhibi- 


tion value for each patient is recorded in 
the Table. A value «.75 is considered 
evidence of positive migration inhibition. 


RESULTS 


All patients except one (Case 7) dem- 
onstrated positive macrophage migra- 
tion inhibition in response to corneal 
antigen. Results were negative in Case 6 
on one occasion, but became positive 
during an episode of graft rejection. 
Seven normal individuals who were test- 
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ed in conjunction with the patients did 
not demonstrate macrophage migration 
inhibition in response to corneal antigen. 


DISCUSSION 


Lymphocyte production of macrophage 
migration inhibition factor in response to 
an antigen indicates that the lymphocytes 
are sensitized to that particular antigen.? 
The results of this study demonstrate that 
lymphocytes from six of seven patients 
with Mooren's ulcer were sensitized to 
a saline soluble corneal antigen. Cell- 
mediated immune reactions which are 
described in association with Mooren's 
ulcer in this report are not unique to this 
condition, but are found with other 
chronic diseases of the cornea.? The sig- 
nificance of these findings is speculative. 
Nevertheless, cell-mediated as well as hu- 
moral autoimmunity may plav a role in 
the cause of Mooren's ulcer. 

All patients in this series demonstrated 
positive macrophage migration inhibition 
factor production in response to corneal 
antigen on initial testing, except those in 
Cases 6 and 7. These latter patients had 
the only cases of total corneal stromal 
destruction. When disease activity had 
subsided for several months, both these 
patients underwent unilateral penetrating 
keratoplasties and lens extractions. Case 6 
underwent macrophage migration inhibi- 
tion factor testing ten months after corne- 
al grafting, and Case 7, five months after 
corneal grafting. The negative migration 
inhibition factor test in these two patients 
may be explained in several wavs. First, 
the patients may not have been sensitized 
to corneal antigen and cell-mediated im- 
munity mav not be an integral part of this 
disease. It is also possible, however, that 
bilateral corneal destruction in these two 
patients reduced the volume of corneal 
antigen below that required to maintain 
lymphocyte sensitivity. Lastly, these two 
patients had been receiving intensive top- 
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ical and subtenon's corticosteroid thera- 
pv for their corneal grafts, and systemic 
absorption of corticosteroids!? may have 
altered the lymphocytic response to cor- 
neal antigen in the macrophage migration 
inhibition factor test or caused sensitized 
lymphocytes to leave the circulation se- 
questered in lymph nodes. 

The patient in Case 6 was retested 
when undergoing a homograft rejection 
in the right eye. At this time, she demon- 
strated positive macrophage migration 
inhibition factor production. The dem- 
onstration of positive and negative reac- 
tions in the macrophage migration inhi- 
bition factor assay in the same patient at 
different times has been previously re- 
ported.!! Fluctuations in lymphokine pro- 
duction could be involved,!? or the posi- 
tive response in this case may have been 
caused by a homograft rejection.!? 


SUMMARY 


Seven patients with the clinical diagno- 
sis of Mooren's ulcer underwent macro- 
phage migration inhibition factor testing 
for evidence of cellular immunity to cor- 
neal antigen. Six of seven patients dem- 
onstrated positive macrophage migration 
inhibition in response to corneal antigen, 
thus suggesting that cell-mediated im- 
munity may play a role in the cause of 
Mooren's ulcer. One of these patients had 
a negative macrophage migration inhibi- 
tion factor when the disease was inactive, 
but developed a positive response in as- 
sociation with a homograft rejection epi- 
sode. 
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EXPERIMENTAL AND CLINICAL DATA 
ON THE INSERTION OF THE LEVATOR 
PALPEBRAE SUPERIORIS MUSCLE 


J. RICHARD O. COLLIN, F.R.C.S., CROWELL BEARD, M.D., AND IRMGARD WOOD 
San Francisco, California 


The etiology of the upper eyelid skin 
crease!?-7 and the functional impor- 
tance of the insertions of the levator pal- 
pebrae superioris muscle have been dis- 
puted.? Whitnall? stated that the skin 
crease lies 2 to 3 mm above the highest 
point of the cutaneous insertion of the 
levator palpebrae superioris muscle and 
it is the contraction of this muscle that 
causes the crease to become deeply re- 
cessed. This has been accepted by most 
authors.*^? Isaksson,! however, pointed 
out that all the palpebral skin is freelv 
mobile over the underlying orbicularis 
muscle and that when an upper evelid 
becomes edematous, or local anesthetic is 
injected subcutaneously, the skin crease 
disappears. This could be explained bv 
relaxation of the levator palpebrae su- 
perioris muscle as occurs during sleep. 
Werb? believes that the lower border of 
the aponeurosis is free. If this is true, 


then disinserting the aponeurosis should 
not result in blepharoptosis and one 


might expect changes in Müller's muscle 
or its insertion in clinical cases of bleph- 


aroptosis. We have tried to assess these 


possibilities. 
SUBJECTS AND METHODS 


Experiments were performed on mon- 
keys since the eyelid anatomy of these 
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primates is the most similar experimental 
model to human eyelid anatomy availa- 
ble. Eight rhesus monkeys were anes- 
thesized with intramuscular ketamine (20 
to 30 mg/kg of body weight), which was 
supplemented by injections of local anes- 
thetic. A skin incision was made under 
the brow and deepened through the orbi- 
cularis muscle to expose the orbital sep- 
tum which was divided. Wire markers 
were sutured to the aponeurosis at its 
junction with the levator palpebrae 
superioris muscle and to the periosteum 
of the orbital rim. The skin and orbicular- 
is muscle were then closed. A marker was 
sutured into an epidermal scratch inci- 
sion in the skin crease. A fourth marker 
was placed in the upper border of the 
tarsal plate by a posterior approach. The 
eyelids were sutured together with a cen- 
tral tarsorrhaphy. The eyelid skin was 
then ballooned forward and separated 
from the underlying orbicularis by a sub- 
cutaneous injection of saline. Radio- 
graphs were taken before and after the 
injection (Figs. 1 and 2). The tarsorrha- 
phy suture was then cut. When the saline 
had dispersed, a series of radiographs 
were taken to get views of the evelids 
fully open and in varying degrees of vol- 
untary closure. The animals were awake 
but sedated with kitamine. 

A skin crease incision was made in 
three rhesus monkeys and deepened to 
expose the aponeurosis. This was disin- 
serted from the anterior surface of the 
tarsus and the orbicularis muscle (Fig. 3). 
Part of the aponeurosis was resected but 
Müllers muscle was left undisturbed. 
The skin and orbicularis muscle were 
then closed. 

Müllers muscle was excised in three 
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Fig. 1 (Collin, Beard, and Wood). Radiograph of 
monkey skull showing markers in brow periosteum 
(P), aponeurosis (A), upper border of tarsus (T), and 
epidermis of skin crease (E). 


rhesus monkeys by a posterior approach: 


which left the aponeurosis intact. The 
conjunctiva was sutured to the upper bor- 
der of the tarsus. 

Six human and six rhesus monkey eye- 
lids were dissected, and sections were 
compared by light microscopy (Figs. 4 
and 5). Electron microscopic studies were 
carried out on the monkey eyelids. The 








Fig. 2 (Collin, Beard, and Wood). Radiograph of 
monkey skull after injection of saline between the 
skin and orbicularis muscle showing separation of 
epidermal marker (E) and tarsal marker (T) but no 
movement of the aponeurosis (A). 


LEVATOR MUSCLE INSERTION 





Fig. 3 (Collin, Beard, and Wood). Monkey levator 
aponeurosis (A) being disinserted showing preapo- 
neurotic fat pad (F). 


tissues were fixed for transmission elec- 
tron microscopy with 396 paraformalde- 
hvde-glutaraldehyde in 0.2M sodium 
cacodylate buffer with the addition of 1% 
sucrose, 0.295 calcium chloride and potas- 
sium chloride for several hours at 20° C. 
The tissues were then washed in 0.2M 
sodium cacodvlate and 0.5M sucrose 
and postfixed with 296 osmium tetroxide 
in sodium veronal acetate buffer, and 
stained en bloc with Kellenberger uranyl 
acetate stain for three hours. The tissues 
were rinsed after the staining period, de- 
hydrated in graded alcohol 70% to 100%, 
then propylene oxide, and finally embed- 
ded in Araldite 502. Ultrathin sections for 





Fig. 4 (Collin, Beard, and Wood). Histologic sec- 
tion of human upper eyelid showing aponeurosis (A) 
inserting into septa between orbicularis muscle 
bundles (O) and onto tarsus (T) (hematoxylin and 
eosin, x10). 
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Fig. 5 (Collin, Beard, and Wood). Histologic sec- 
tion of monkey upper eyelid showing aponeurosis 
(A) inserting into septa between orbicularis muscle 
bundles (O) and onto tarsus (T) (Masson's tri- 
chrome, x40). 


electron microscopy were mounted on 
grids, stained primarily with 2% uranyl 
acetate followed by lead citrate. They 
were examined and photographed with an 
electron microscope. 

Histologic sections of the upper border 
of the tarsus and Miiller’s muscle were 
examined by light microscopy from 20 
human patients operated on for blepha- 
roptosis. These included four cases of 
congenital blepharoptosis and three cases 
clinically diagnosed as having a disin- 
sertion of the aponeurosis of the levator 
palpebrae superioris muscle.? The speci- 
mens were removed either as part of 
the blepharoptosis procedure as with 
a Fasanella-Servat operation,!? or were 


taken as a separate biopsy specimen as in 


the repair of an aponeurosis disinsertion. 
These were compared with specimens 
taken by similar operative techniques 
from six cadavers with ages ranging from 
a stillborn fetus to 75 years old, and with 
14 exenteration specimens. The speci- 
mens were embedded in paraffin and sec- 
tions stained with hematoxylin and eosin 
anc Masson’s trichrome stain. 


RESULTS 


When the skin and orbicularis muscle 


of a monkey were separated with an injec- 
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tion of saline, there was no movement of 
the marker in the levator aponeurosis 
(Figs. 1 and 2). However, it moved the 
same distance that the markers in the 
epidermis and upper border of the tarsal 
plate moved when the eye opened and 
closed. This confirmed that the markers 
had been placed in their intended posi- 
tions. When the saline dispersed, the skin 
crease reformed exactly at its original 
position. If there was a direct skin inser- 
tion of the collagen fibers from the apo- 
neurosis and the levator muscle did not 
relax, the fibers would have ruptured 
since collagen is poorly elastic and could 
not have stretched sufficiently. If the fi- 
bers had ruptured, then it would be diffi- 
cult to explain how the skin crease re- 
formed in exactly the same place. The 
most likely explanation is that it is the 
insertion of the aponeurosis to the septa 
between the orbicularis muscle bundles 
which governs the skin crease and that 
there is no direct insertion into the skin. 

A blepharoptosis developed postopera- 
tively in the monkeys that had a disin- 
sertion of the aponeurosis (Fig. 6) and in 
those that had a Müllerectomv. In both 
groups the blepharoptosis healed itself 
after about two weeks (Fig. 7). If the 
aponeurosis and Müllers muscle were 
both excised, a permanent blepharoptosis 
resulted. This shows that in a monkey 





Fig. 6 (Collin, Beard, and Wood). Monkey, two 
days post disinsertion of the right levator aponeuro- 
sis showing right blephazoptosis. 
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Fig. 7 (Collin, Beard. and Wood). Same monkey 
two weeks after disinsertion of the right levator 
aponeurosis. 


both the aponeurosis and Müller's muscle 
normally contribute to evelid elevation. If 
one is cut, organization and fibrosis will 
rapidly restore the eyelid level provided 
the other is intact. If both are cut, a 
permanent blepharoptosis results. 

The dissections and light microscopy 
of the upper eyelids in man and the 
rhesus monkey confirmed the similarity 
between the two (Figs. 4 and 5). In both, 
the aponeurosis was found to insert be- 
tween the orbicularis muscle bundles be- 
ginning approximately at the level of the 
upper border of the tarsus in the area of 
the skin crease and onto the lower half of 
the anterior surface of the tarsus. Electron 
microscopy demonstrated that in a mon- 
key the aponeurosis consists of regulariv 
arranged collagen (Fig. 8), which is con- 
tinuous with the septa between the orbi- 
cularis muscle bundles (Fig. 9). There was 
no specific attachment of the collagen 
fibers to the skin in the skin crease area 
and these fibers were equally haphazard 
in the pretarsal, preseptal, and skin crease 
areas (Fig. 10). These findings are similar 
to the light microscopy and electron mi- 
croscopy!!! reports in man, and the simi- 
larity between the human and monkey 
eyelid microanatomy has previously 
been described.!! 

We measured the length of Müller's 
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muscle tendon in 20 cases of blepharop- 
tosis and 20 controls by light microsco- 
pv and found that it varied from 0.5 to 1.5 
mm with an average of about 1 mm. With 
increasing age there is a tendency for 
Müllers muscle and its tendon to become 
more tenuous and for increasing fat de- 
posits to occur in the upper border of the 
tarsus (Figs. 11 and 12). This tendency, 
however, was no more marked in the 
cases of blepharoptosis than in the con- 
trol specimens. We did not therefore find 
any evidence of a disinsertion of Müller's 
muscle. The length of the tendon is diffi- 
cult to measure accuratelv as the collagen 
of the tendon is continuous with the col- 
lagen of the tarsus itself (Fig. 13). There 
are obvious inaccuracies in any measure- 
ments made on small biopsy specimens 
and in particular after the tissues have 
been crushed with hemostats as with a 
Fasanella-Servat procedure.!? In both the 
controls and the blepharoptosis speci- 
mens Müllers muscle only averaged 0.1 
to 0.5 mm in thickness. There was a laver 
of vascular connective tissue between the 
conjunctival epithelium and Miüller's 
muscle which varied between 0.1 and 1.00 
mm in thickness and there was another 
vascular laver between Müller's muscle 
and the aponeurosis that contained the 
peripheral marginal arcade of vessels. 
This means that the surgeon operating on 
Müller's muscle is holding mainly vascu- 
lar connective tissue and onlv a thin strip 
of actual muscle. 


DISCUSSION 


Berke and Wadsworth? found that 
Müllers muscle was always present in 
congenital blepharoptosis. Putterman and 
Urist!? described a Müllers muscle- 
conjunctiva resection procedure. Their 
both congenital and acquired blepharop- 
tosis confirmed that Müllers muscle was 
present in all their specimens. Kuwabara, 
Cogan, and Johnson!! did not find any 
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Fig. 8 (Collin, Beard, and Wood). Electron micrograph of regularly arranged collagen in monkev levator 
aponeurosis (x 17,550). 
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Fig. 9 (Collin, Beard, and Wood). Electron micrograph of regularly arranged collagen of the monkey 
aponeurosis (A) inserting between the orbicularis muscle bundles (O) (x 2,670). 








Fig. 10 (Collin, Beard, and Wood), Electron micrograph of irregularly arrangec collagen in area of skin 


crease betw 





en skin and orbicularis in a monkey (x 11,700). 
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Fig. 11 (Collin, Beard, and Wood). Specimen 
removed by Fasanella-Servat procedure from a 6- 
year-old patient with congenital blepharoptosis 
showing the short distance between Müller's muscle 
(M) and tarsus (T) (hematoxvlin and eosin, x 80). 


anatomical abnormality electron micro- 
scopically in Müller's muscle in a series 
of both congenital and acquired blepha- 
roptosis. We did not find any evidence for 
a disinsertion of Müller's muscle in the 
cases of congenital and acquired blepha- 
roptosis we examined. However, we did 
find that Müller's muscle and its tendon 
normally became thinner and elongated 
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Fig. 12 (Collin, Beard, and Wood). Specimen 
removed by Fasanella-Servat procedure from a cho- 
ically diagnosed case of aponeurosis disinsertion 
aged 75 showing Müllers muscle (M), a longer 
tendon (B) than in Fig. 11, and increased fat (F) in 
the top of the tarsus (T) (hematoxylin and eosin 
x 80). 


with increasing age. The available studies 
therefore have not found any specific de- 
fects of Müller's muscle in cases of bleph- 
aroptosis. However, many cases of ac- 
quired blepharoptosis have been shown 
to be associated with defects of the apo- 
neurosis.!? This suggests that the normal 
aponeurosis is at least partly responsible 
for eyelid elevation. When Müller's mus- 
cle is paralyzed in Horner's syndrome, 
there is approximately 2 mm of blepha- 





Fig. 13 (Collin, Beard, and Wood). Electron micrograph of regularly arranged collagen in monkev 
Müller's muscle tendon (B) merging into the irregularly arranged collagen of the tarsus (T) (x 1,520). 
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roptosis. Many evelids in acquired bleph- 
aroptosis are lower than this, which sup- 
ports the concept of an aponeurotic defect 
if the levator muscle is normal. 

Henderson!^ described a disinsertion 
of Müller's muscle for the relief of evelid 
retraction. If a greater correction was re- 
quired, he excised the insertion of the 
aponeurosis into the anterior surface of 
the tarsus. Putterman and Urist!? excise 
Müller's muscle and selectively disinsert 
part of the aponeurosis until the required 
degree of eyelid drop is achieved. In our 
experiments with monkeys either disin- 
serting the aponeurosis or doing a 
Müllerectomy caused a blepharoptosis. 
Organization of the wound in monkevs is 
rapid and the blepharoptosis soon cured 
itself. Such organization also occurs in 
humans. We have found that after any 
surgery for the relief of evelid retraction, 
the effect is enhanced if the eyelid is put 
on traction with a.suture taped to the 
cheek. Massage of the eyelid subsequent- 
ly helps to prevent the eyelid reverting 
to its original level as the wound con- 
tracts. Lauring!$ described a sutureless 
Fasanella-Servat operation in which part 
of the tarsus and the lower part of 
Müller's muscle is excised. The cut edges 
heal by organization without being held 
together with a suture. He suggests that 
the pull of the levator muscle via the 
insertion of the aponeurosis into the 
lower third of the tarsus acts as a biologi- 
cal suture. If the aponeurosis does not 
contribute to eyelid elevation this proce- 
dure should produce and not cure a 
blepharoptosis. The available evidence 
therefore strongly suggests that the apo- 
neurosis and Müller's muscle work syner- 
gistically to raise the eyelid. We cannot 
therefore agree with Werb? that the lower 
border of the aponeurosis is normally 
free. 

If the eyelid crease is made bv the 
attachment of the aponeurosis to the septa 
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between the orbicularis muscle bundles 
and not directly to the skin itself, it is 
much easier to explain the high eyelid 
told associated with a disinsertion of the 
levator aponeurosis.? When the terminal 
part of the aponeurosis stretches or disin- 
serts, the levator muscle retracts and pulls 
the orbital septum wita it. The orbicularis 
is firmly bound to the septum? 125 and 
it too is pulled backwards. The eyelid 
skin follows the orbicularis and the eve- 
lid fold becomes higher as more septum 
is pulled back into the orbit. This is en- 
hanced by atrophy o? a pre-aponeurotic 
fat pad and there is no need to postulate 
stretching of the cutaneous insertion of 
the aponeurosis. 
SUMMARY 


Radiographic and electron microscopic 
evidence showed that the upper eyelid 
skin crease is formed by the insertion of 
the levator palpebrae superioris muscle 
into the septa between the orbicularis 
muscle into the septa between the orbicu- 
laris muscle bundles and not into the skin 
itself. Experiments on monkeys showed 
that the insertions of the aponeurosis and 
of Müller's muscle both contribute to 
normal eyelid elevation. No histologic 
evidence was found for a disinsertion 
of Müller's muscle in 20 cases of blepha- 
roptosis. This, with other evidence 
discussed, supports the functional im- 
portance of the human aponeurotic in- 
sertions in eyelid elevation. 
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OPHTHALMIC MINIATURE 


The flying snoll—a lizard with four hundred eyes, two hundred 
for distance and two hundred for reading. According to legend, if a 
man gazes directly into the face of the snoll he immediately loses his 


right to drive in New Jersey. 


Woody Allen, Without Feathers 


New York, Random House, 1975 


A MODIFIED SILICONE FRONTALIS SLING FOR 
THE CORRECTION OF BLEPHAROPTOSIS 


CHARLES R. LEONE, JR., M.D., AND GRADY RYLANDER, M.D. 
* San Antonio, Texas 


A frontalis sling is usually indicated in 
cases of blepharoptosis with minimal or 
no levator function. Various materials 
have been used for the sling, including 
autogenous skin,'"? nonabsorbable su- 
ture,* preserved and autogenous fascia,’ 
collagen tape, and silicone.7 This report 
describes a modification of the technique 
described by Tillett and Tillett,? which 
uses the No. 40 silicone band. 


METHOD 


The operation can be performed under 
local or general anesthesia. If the anesthe- 
sia is local, a frontal nerve block? or local 
infiltration, or a combination of both, is 
used. The following technique is used for 
the frontal nerve block: a 4-cm, No. 25 
needle is passed under the superior orbit- 
al rim at the midorbital point and is 
advanced posteriorly hugging the roof of 
the orbit until the hub of the needle is 
reached. The tip of the needle should be 
near the superior orbital fissure where the 
frontal and lacrimal nerves, which give 
most of the sensory supply to the upper 
eyelid and forehead, enter the orbit. Àn 
injection of 0.75 ml of 2% lidocaine with 
epinephrine is made and can be augment- 
ed by local infiltration if necessary. 

Two incisions 6 mm long are made 5 
mm superior to the eyelash line in the 
middle and lateral one third of the upper 
eyelid (Fig. 1, top left). The tarsus is 
exposed, and a double armed 4-0 dacron 
suture is vertically placed deep in the 
tarsus through each incision. Above the 
eyebrow line, incisions exposing the deep 
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frontalis fascia are made centrally, medi- 
ally, and laterally. A Wright fascia needle 


is then placed through the medial eye- 


brow incision and carefully advanced 
over the superior orbital rim inferiorly 
and posteriorly to approximate the level 
of the levator aponeurosis. The needle is 


then directed anteriorly in the eyelid to 


emerge in the medial eyelid incision at 
the level of the tarsus. A No. 40 silicone 


band is threaded through the eye of the 
fascia needle and brought back through 


the eyelid and out the eyebrow incision. 
The 4-0 dacron suture is then passed 


through the end of the silicone band in a 


vertical mattress fashion and tied, thus 
securing the band to the tarsus. An addi- 


tional suture can be placed to stabilize the 
band further. A second silicone band is 


passed through the lateral brow and eye- 
lid incisions in a similar manner. 
Through the medial and lateral eye- 
brow incisions, a suture of 4-0 Prolene is 
passed through the deep frontalis fascia 
and tied looselv to act as a pulley or guide 
for the silicone band (Fig. 1, top right). 
The fascia needle is then passed through 


the central eyebrow incision to the medial 


and then to the lateral eyebrow incisions 


to bring both ends of the silicone bands 
out the central incision. The surgeon ad- 
justs the silicone bands to achieve the 
desired eyelid level, which is usually at 
the superior corneoscieral limbus, while 
the assistant ties a dcublethrow loop of 


suture or a clove hitch to secure the over- 
lapping bands. Before the tying of the 
suture, the eyelid is forcibly pulled down 


to make certain the bands are tight within 
the tracks. Tension on the bands is also 


adjusted to achieve the desired eyelid 
contour. A double armed 4-0 dacron is 


then placed through the bands so that 
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Fig. 1 (Leone and Rylander). Top left, Incisions 
are made 5 mm from the evelash line thus exposing 
the tarsus medially and laterally. At the top of the 
eyebrow, incisions are made medially, centrally, and 
laterally. A Wright fascia needle is threaded through 
the medial and lateral evebrow incisions to the level 
of the superior orbital rim; from there, it is directed 
posteriorly to approximately the levei of the levator 
aponeurosis. The needle is then directed forward to 
emerge at the level of the tarsus. The bands are 
secured to the tarsus with a double armed 4-0 dacron 
with an additional one placed for further support. 
Top right, 4-0 Prolene sutures, looselv tied through 
the medial and lateral evebrow incisions, act as 
pulleys for the bands. The two bands are joined in 
the central eyebrow incision with a clove hitch or 
double-throw suture when the desired eyelid level is 
obtained. The overlapped bands are then tied with a 
double armed 4-0 dacron and stabilized to the deep 
tissue with 4-0 Prolene. Bottom right, The subcuta- 
neous tissue is sutured with 6-0 plain catgut and the 
skin with 6-0 silk. 


they are neatly overlapped. A 4-0 Prolene 
suture is placed through the deep fron- 
talis fascia and tied over the joined sili- 
cone bands to prevent downward migra- 
tion. The ends of the band are cut, leaving 
5 mm excess on each side. 

If there is skin redundancy, an incision 
is made in the evelid fold exposing the 
anterior surface of the tarsus and the 
appropriate amount of skin is excised. 

The incisions are closed with 6-0 plain 
catgut in the subcutaneous tissue, and 6-0 
silk in the skin (Fig. 1, bottom right). 
Antibiotic ointment is placed liberally 
over the palpebral fissure, and wet eve 
pads are loosely applied. The eye pads are 
kept in place except during meals for the 
first 24 hours. 
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If a reoperation is necessary for under- 
or overcorrection, a small amount of local 
anesthetic is placed in the central eye- 
brow area, and an incision is made expos- 
ing the overlapped silicone bands. The 
two bands are untied, and the desired 
level is obtained by either loosening or 
tightening the bands to complete the pro- 
cedure as previously described. 


CASE REPORTS 


Case 1—A 50-year-old black woman (Fig. 2) had 
chronic progressive external ophthalmoplegia with 
no levator function; she had bilateral silicone fron- 
talis slings in March, 1970. Her upper eyelid level 
has remained constant in the resting state and varies 
with the use of her frontalis muscle. With forced 
closure, she is able to close her fissure. Although she 
has no Bell's phenomenon, she has shown only 
minimal signs of exposure keratopathy. 
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Fig. 2 (Leone and Ry 


vears after bilateral silicone frontalis slings. 


Case 2~A 74-year-old white man (Fig. 3) had 
chronic progressive external opthalmoplegia and 
complete blepharoptosis. A bilateral frontalis sling 
with silicone bands was done in December, 1976; 
this resulted in an improvement of his upper eyelid 
position, but this was only partially satisfactory to 
the patient. A tightening of the band through the 
central evebrow incision, done in March 1977, re- 
sulted in an improved upper eyelid position. 





RESULTS 


Of 22 frontalis slings, one became in- 
fected and partially extruded, but was 


‘lander). Left, Preoperative appearance of a 


progressive external ophthalmoplegia anc complete blepharoptosis. Right, Postoperative appearance s 





50-year-old black woman with chronic 
'ven 





corrected by repositioaing the bands. The 
longest follow-up has been seven years 
without complication. One band separat- 
ed from the tarsus because of a superficial 
suture placement. This separation re- 
quired insertion of anew band, which was 
tied with the opposite band in the central 
eyebrow area. There nave been no over- 
corrections, but seven evelids underwent 
repositioning through the central eye- 
brow incision for undercorrection. 








Fig. 3 (Leone and Rylander). Top left, Precperative appearance of a 74-year-old white man with chronic 
progressive external ophthalmoplegia and complete blepharoptosis. Top right, Undercorrected appearance 
after bilateral silicone frontalis slings. Bottom left, Postoperative appearance six months after revision of the 


silicone frontalis slings through the central eyebrow inci 


approximation of the eyelids. 





sion. Bottom right, Attempted closure shows good 
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DISCUSSION 


In the original description by Tillett 
and Tillett,? the eyelid was suspended by 
using a continuous silicone band with a 
loop running anterior to the tarsus. In our 
modification, the ends of each band are 
sutured to the tarsus to avoid the bulk of 
the extra loop and prevent migration. The 
side-by-side, overlapped tie of the bands 
at the central eyebrow incision avoids a 
rabbit-ears effect and allows 0.5 cm on 
each side of the tie. This excess silicone 
permits relaxation of the suspension 
should exposure or asymmetry occur. 

The two Prolene “pulley” sutures pro- 
vide a broad base for the silicone sling in 
the frontalis muscle. This broad base 
minimizes downward migration and re- 
laxation of the suspension. The pulley 
sutures also permit the eyelid position to 
be adjusted through the central eyebrow 
incision only. Any revision does not in- 
volve opening the skin over the pulley 
sutures. 

A frontal nerve block offers the advan- 
tage of giving sensory anesthesia to the 
upper eyelid and forehead area while 
preserving motor function, which allows 
the patient to close his eyes while the 
band is being adjusted. Additionally, the 
tissue is not distorted or ballooned by 
local infiltration. 

Although most oculoplastic surgeons 
prefer autogenous or perserved fascia 
lata, we do not recommend that this meth- 
od supplant the use of fascia lata, but that 
it be used in selected cases, particularly 
those with acquired blepharoptosis with 
ophthalmoplegia. The elastic quality of 
the silicone bands allows almost com- 
plete approximation of the eyelids with 
forced closure which helps to minimize 
exposure keratopathy. Moveover, older 
patients usually have decreased tear se- 
cretion which would make it more desir- 
able to achieve a slightly undercorrected 
eyelid position to avoid symptoms of ex- 
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posure keratopathy. This would also be 
important in patients with chronic pro- 
gressive ophthalmoplegia where a Bell’s 
phenomenon may be impaired. Because 
silicone is nonbiodegradable, and is usu- 
ally surrounded with a connective tissue 
envelope, readjustment of the eyelid posi- 
tion can be accomplished months or years 
after the initial surgery through a small 
central brow incision. 


SUMMARY 


We devised a frontalis sling by using 
two No. 40 silicone bands. Each free end 
was sutured to the tarsus and joined in the 
central brow area. We used pulley sutures 
in the medial and lateral brow incisions to 
prevent migration of the bands. With this 
method, adjustment of the eyelid level 
can be made anytime postoperatively 
through the central eyebrow incision be- 
cause of the ease in finding the over- 
lapped ends of the silicone bands. This is 


particularly useful for patients with 
chronic progressive ophthalmoplegia 


where poor closure and exposure keratop- 
athy are potential postoperative prob- 
lems. 
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OPHTHALMIC SEQUELAE OF INFANTILE HEMANGIOMAS 
OF THE EYELIDS AND ORBIT 


G. STIGMAR, M.D., J. S. CRAWFORD, M.D., 
: C. M. WARD, M.B., AND 
H. G. THOMSON, M.D., 


Toronto, Ontario 


“Infantile” or "strawberry-tvpe" he- 
mangioma of the eyelids is a nonheritable 
benign tumor composed of proliferat- 
ing endothelial cells and anastomosing 
blood-filled channels. In most cases, a flat 
red spot or small mass, noted at birth or 
during the first six months, grows rapidly 
for three to six months, remains quiescent 
for about one vear, and resolves spontane- 
ously. 174 Resolution, which usually starts 
in the second year of life, is complete in 
about 6096 of cases by age 4 vears and, in 
up to 7695, by 7 vears.? Some superfluous 
skin may remain, requiring plastic sur- 
gery. 

Children with infantile hemangiomas 
of the eyelids and orbit are at risk for 
ocular problems, including functional 
amblyopia, strabismus, proptosis, and 
optic-nerve compression. However, the 
few large reported series of evelid heman- 
gioma have given conflicting figures on 
the frequency of these complications. 
Thus, Holland? claimed that visual com- 
plications are relatively rare, whereas 
Robb? emphasized the high incidence of 
amblyopia secondary to refractive errors. 
Also, the methods of treatment are a sub- 
ject of discussion.® Conservative manage- 
ment (that is, waiting for spontaneous 
resolution) may lead to irreversible am- 
blyopia; several authors have advocated 
an active approach when this complica- 








From the Department of Ophthalmology (Drs. 
Stigmar and Crawford), and the Division of Plastic 
Surgery (Drs. Ward and Thomson), The Hospital for 
Sick Children, Toronto, Ontario. 

Reprint requests to J.S. Crawford, M.D., Depart- 
ment of Ophthalmology, The Hospital for Sick Chil- 
dren, 555 University Ave., Toronto, Ontario, Canada 
M5G 1X8 


806 


tion appears likely," ? but a schedule of 
management has not been established. 

In a studv of chiklren with hemangi- 
oma of the evelid, we sought to determine 
the frequency of complications and anv 
relationships with the tumor's size, posi- 
tion, and duration, and to derive guide- 
lines for therapy. 


SUBJECTS AND METHODS 


We examined the records of 125 chil- 
dren who in the past 20 vears had attend- 
ed this hospital for treatment or observa- 
tion of eyelid hemangiomas. Those with 
flat port wine type hemangiomas were 
excluded, and some were unable to attend 
because of distance from the hospital. 
Fifty-one patients were studied and their 
parents were interviewed. 

We defined amblyopia as visual acuity 
of 6/19 (20/40) or less, severe if 6/60 
(20/200) or less, and moderate if 6/30 
(20/100) to 6/12 (20/40). 

We considered anisometropia of 2 
diopters or more significant enough to pro- 
duce amblyopia, even though some pa- 
tients tolerate a higher degree.!? As astig- 
matic errors may produce a specific type 
of amblyopia (meridional)! in cases of 
astigmatism we calculated the anisome- 
tropia from the refraction in the meridian 
of the highest refractive error and not the 
spherical equivalent. 


RESULTS 


Twenty-seven of the 51 patients had 
ophthalmic complications. Amblyopia 
was the most common complication, pre- 
sent in 22, and strabismus was the next 
most common (Table 1). Fifteen children 
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TABLE 1 


OPHTHALMIC SEQUELAE IN 51 CHILDREN WITH 
INFANTILE HEMANGIOMA 


No. of Percentage 








Complication Children of Cases 
Amblyopia 
Stimulus-deprivation 15 44 
Anisometropic or strabismic T 
Strabismus 17 3 
Proptosis T l4 
Optic-nerve atrophy l 2 


had severe amblyopia and seven had 
moderate amblyopia (Fig. 1). 

The study group consisted mainly of 
girls (75%), especially among the severely 


amblyopic (Fig. 1). 


20/20 <20/40 320/200 
VISUAL ACUITY 


Fig. 1 (Stigmar and associates). Visual acuity in 
relation to sex in the study group. 
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Fifteen had had complete evelid occlu- 
sion, for from one month to three vears. 
The onset of complete closure was evenly 
distributed during the first vear of life and 
averaged four months. Comparison of 
visual acuity with duration of evelid clo- 
er the occlusion, the more profound the 
amblyopia (Fig. 2). In 11 children, clo- 
sure for three months or more had result- 
ed in severe amblyopia in all; of four 
others who had complete closure for only 
one month, one had had moderate and 
three had severe amblyopia. 

Eleven of these 15 children had had 
treatment of their amblyopia. In most 
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{1/60} 
A A 
HM A 
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PERIOD OF CLOSURE 


Fig. 2 (Stigmar and associates). Comparison of 
visual acuity with duration of complete eyelid cle- 
sure (open circles) and presence of strabismus with 
complete eyelid closure (open triangles) in 15 pa- 
tients. Solid symbols indicate values obtained in 
infants too voung to cooperate fully. In one infant, 
vision improved with treatment (solid bottom tri- 
angle, initially; solid top triangle, after treatment). 
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Fig. 3 (Stigmar and associates). Visual aeuity in 
relation to degree of anisometropia. The solid circle 
indicates a value obtained in a very young infant. In 
cases with no history of stimulus-deprivation, open 
squares indicate anisometropia only; open triangles, 
anisometropia and strabismus. In cases with history 
of stimulation-deprivation, circles indicate complete 
eyelid closure; open square with asterisk, prolonged 
partial eyelid closure. 


cases, patching of the normal eye was 
started at a relatively advanced age and 
could be tolerated only briefly. The only 
child for whom treatment was started early, 
at 4 months of age, was the only one in 
whom vision improved (Fig. 2). 
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There was a high incidence of strabis- 
mus among the 15 amblyopie children 
who had had complete eyelid closure 
(Fig. 2). 

Nineteen patients had anisometropia, 
ranging from 2 to 6.5 diopters. There was 
no correlation between visual acuity and 
the degree of anisometropia in the 12 
children in whom the amblyopia was 
severe, 11 of whom had experienced pro- 
longed visual stimulus-deprivation (Fig. 
3). Only one child with visual acuity of 
6/190 (20/400) had not experienced pro- 
longed complete eyelid closure, and this 
patient had had partial closure for two 
years starting at the age of 4 months. All 
seven children with moderate amblvopia 
had anisometropia o? only 2 to 3.5 diop- 
ters. 

Two children had simple myopia of the 
affected eve and six had simple hvperme- 
tropia. Eleven had mixed astigmatism 
(compound mvopia in ten and compound 
hypermetropia in only one); in ten, the 
axis of the angle of astigmatism corre- 
sponded to the location of the tumor. The 
keratometer readings correlated with the 
total astigmatic error as determined by 
retinoscopy. 

One third (17) of the patients had stra- 
bismus: seven had esotropia, four an 
exotropia, two had a vertical type of stra- 
bismus, and four had a combination of 
vertical and horizontal strabismus. Most 
of the patients had severe amblyopia, and 
only four had visual acuity better than 


6/12 (20/40) (Table 2). 


TABLE 2 
FREQUENCY OF STRABISMUS IN RELATION TO VISUAL ACUITY 


ouo Strabismus — 0 — No 
Visual Acuity Paralytic Nonparalytic Strabismus Total 
=6/60 (20/200) 5 5 5 15 
76/60 (20/200) l 2 4 T 
6/12 (20/40) 
«6/12 (20/40) 0 4 29 29 
Totals 6 1l 34 51 
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The strabismus was paralytic in six 
cases. Four of these patients had weak- 
ness of abduction of the affected eve; this 
persisted after most of the tumor had 
regressed, apparently because of weak- 
ness of the external rectus muscle. Three 
of these four patients now have normal 
ocular movements; in the fourth, the 
tumor has not fully regressed. The fifth 
patient had a large unilateral hemangi- 
oma involving both upper and lower eve- 
lids and could only weakly elevate that 
eve. This limitation persisted until long 
after regression of the tumor, but ocular 
movements eventually returned to nor- 
mal. In the sixth patient, a large hemangi- 
oma in the lower eyelid and orbit pushed 
the eve upward and restricted downward 
movement; the tumor has regressed but 
the weakness of downward rotation has 
persisted. 

Thus, it seems that a hemangioma can 
affect muscle function directly by involv- 
ing the muscle. However, in three of our 
patients who developed weakness of the 
external rectus, the hemangioma did not 
affect the region of this muscle. 

The other patients with strabismus had 
no apparent extraocular weakness. 

In seven cases the affected eve was 
proptosed 2 mm or more; Hertel reading 
averaged 4.4 mm, in the range of 2 to 8 
mm. The proptosis was accompanied by 
strabismus in six cases and by amblyopia 
in five. One child had a visual field defect 
and slight pallor of the optic nerve sug- 
gestive of mild optic atrophy. 

The predominance of females with in- 
fantile hemangiomas in general?? and 
those affecting only the eyelids? is reflect- 
ed in our series, in the ratio of 4:1 (Fig. 1). 
This bias is still unexplained. 


CASE REPORTS 


Case 1—This patient is now 12 years old. She had 
a typical bulky hemangioma of the left lower eyelid, 
first noticed when she was 1 week old. It grew 
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rapidly, covering the pupil for seven months /3 to 9 
plete coverage. The entire tumor, always well! loca- 
lized, was excised when she was 18 months old, 
shortly after the photograph reproduced here (Fig. 4, 
top) was taken; esotropia was noted and amblyopia 
treatment was started. The strabismus was corrected 
at age 4 years. Follow-up examination revealed a 
good cosmetic appearance of the evelid. Visual 
acuity was R.E.: 6/6 (20/20), with glasses, and L.E.: 
finger counting at 3 feet, with no improvement with 
glasses. Refraction was R.E. —1.25 sphere, and 
L.E.: —5.00 sphere, with ~1.25 cylinder x 5 degrees 
(Fig. 4, bottom). The optic axes were approximately 
straight, but there was unstable fixation of the left 
eve. The fundi were normal. 

vase 2—This girl is now 4's vears old. A heman- 
gioma of the left upper eyelid started to grow when 
she was 6 weeks old; it never closed the evelid 
fissure completely and started to resolve at age 2 
years (Fig. 5). At our examination the hernangioma 
measured 15 x 10 mm and there was slight drooping 
of the eyelid. Visual acuity was R.E.: 6/6 (20/20) 
without glasses, and L.E. 6/12 (20/40) without 
glasses and no improvement with glasses. Results of 
keratometry were R.E.: 44.75 x 90 degrees, 44.25 x 
0 degrees, and L.E.: 40.5 x 80 degrees, 39.75 x 170 
degrees. Refraction was R.E.: +1.00 sphere, and 
L.E. 44,50 ~1.00 cylinder x 170 degrees. There 
was no strabismus and she had binocular vision 
without stereopsis. Treatment was started with 
glasses and patching. 

Case 3—This 5-vear-old boy had had a small 





Rt. 4175907 41.60x95^ it. 
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Fig. 4 (Stigmar and associates). Case 1. Infantile 
hemangioma, first noted at age 1 week. Top, The 
patient was 1'/» years old. Bottom, Correlation be- 
tween the tumor's asymmetric location and the angle 
of astigmatism. 
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Fig. 5 (Stigmar and associates). Case 2. Patient at 2 
vears, just before the lesion began to resolve. 


hemangioma of the right lower eyelid at birth. The 
diffuselv growing tumor never closed the eye or 
pressed on the globe and it started to resolve by 2 
vears. The hemangioma resolved completely and the 
child now has normal visual functions . His visual 
acuity is 6/6 (20/20) in both eyes; refraction is R.E.: 
+2.00 -2,00 cylinder x 0 degrees, and L.E.: + 1.00 
—1.00 evlinder x 0 degrees. 
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Case 4—This girl is now 15 vears old. The tumor 
of her left upper eyelid started to grow when she was 
6 weeks old. At 5 months, because closure of the 
eyelid fissure was imminent, the tumor was excised, 
By 1 vear the cosmetic result was good, and she now 
has normal vision and normal eyelids. 

Case 5—This child, who is now 3 years old, hada 
diffuse hemangioma of the upper eyelid. She has 
severe amblyopia of her right eve, with eccentric 
fixation and esotropia but no anisometropia. This 
child had been followed-up, but too infrequently for 
detection of developing ecclusion which occurred 
at 7 months and was complete for seven months. 
When the tumor regressed, patching was unsuc- 
cessful: untreatable amblvopia caused by stimulus- 
deprivation had developed. 

Case 6—Our oldest patient had had a huge he- 
mangioma as a baby 20 vears previously (Fig. 6, top 
left). Treatment, started a: 2 months, comprised the 
insertion of radon seeds, a sclerosant injection, and 
surgical excision (Fig. 6, top right). Her visual acuity 
is limited to counting fingers at 1 m, and despite 
plastic surgery, the cosmetic appearance is far from 
good (Fig. 6, bottom righ:). 

Case 7—This boy, the youngest patient in our 





Fig. 6 (Stigmar and associates). Case 6. Top left, 
Patient at 8 weeks of age, before therapy. Top right, 
At 1!/» years, after treatment. Bottom right, Aged 20, 
after plastic surgery. 
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series, is now almost 1 year old. His right cheek was 
slightly swollen at birth. At 1 month the hemangi- 
oma started to grow, and within four weeks it had 
completely closed the right eye. The patient was 
given prednisolone. Unfortunately, the hemangioma 
responded slowly, severe thrombocytopenia (Kassa- 
bach Merritt syndrome) developed, and respiratory 
obstruction was imminent because of pressure of the 
tumor, which had extended to the neck. We there- 
fore used x-irradiation (750 rads) in addition to the 
prednisolone. The response was dramatic. His right 
eye, which had been closed for three months, began 
to open, and the thrombocyte count increased. The 
right eve was esotropic, but patching of the left eye 
for one month led to the development of alternating 
strabismus. Now, the squint has been corrected 
surgically, visual functions will probably be excel- 
lent, and the cosmetic result is good. 


DISCUSSION 


Any one or a combination of the fol- 
lowing three factors could have been re- 
sponsible for the amblyopia in Case 1: 
anisometropia, strabismus, and stimulus- 
deprivation. The most likely factor is the 
eyelid closure for seven months, since 
even brief stimulus-deprivation during 
the first vear of life may be disastrous for 
visual development. The close correspon- 
dence between the degree of amblvopia 
and the duration of occlusion (Fig. 2), as 
well as the lack of correlation between the 
degree of amblyopia and the amount of 
anisometropia (Fig. 3), favor stimulus- 
deprivation as the main cause of severe 
amblyopia in Case 1. 

This reasoning applies in all but one of 
the 15 patients with amblyopia, most of 
whom also had anisometropia or strabis- 
mus, or both. In most, the response to 
treatment was poor. Regardless of wheth- 
er the cause of the amblyopia was 
stimulus-deprivation, strabismus, or an- 
isometropia, or a combination of all three 
factors, we agree with Robb5 that good 
vision should result if therapy is initiated 
at an early age. An excellent result was 
obtained in Case 2, in whom patching 
was started at 4 months of age. 

Anisometropia was the cause of ambly- 
opia in Case 2 and was the major cause in 
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others with moderate amblyopia. This 
case illustrates that anisometropia leads 
to amblyopia. Anisometropia was present 
in a significant number of our patients 
with the greater amount of hyperopia (or 
lesser amount of myopia) occurring in the 
affected eye. 

All kinds of refractive errors of the 
affected eye produced the anisometropia. 
Our findings (Cases 1 and 2) concur with 
those of Robb,? who first reported perma- 
nent refractive errors caused by pressure 
of the tumor, and close correlation be- 
tween the tumor's location and the astig- 
matic axis, after hemangioma of the eye- 
lid in infancy. He found that hemangi- 
omas exert pressure on the eye in a direc- 
tion perpendicular to the axis of the astig- 
matism. Thus, anisometropia should be 
considered a major cause in cases of mod- 
erate amblyopia, as well as an important 
prognostic sign in severe amblyopia. If 
anisometropia exceeds 3.5 diopters, it 
usually predicts poor vision (Fig. 3). 

As expected, strabismus was present in 
many of the children with the most pro- 
found amblyopia and in some of those 
with moderate amblyopia. The strabis- 
mus was paralytic in some, suggesting 
involvement of a muscle or its nerve. In 
comparison with stimulus-deprivation 
and anisometropia, strabismus plays a 
minor role in the production of amblyo- 
pia. 

If one includes clinical signs such as 
proptosis, paralytic strabismus, blepha- 
roptosis, and optic atrophy, 20% of our 
patients had persistent orbital manifesta- 
tions of hemangioma involvement. Mild 
or moderate protrusion of the eye was the 
most common sign. The proptosis usually 
was associated with severe impairment of 
vision, in most cases deprivation-type 
amblyopia, and in one case was associat- 
ed with mild optic-nerve compression 
and optic atrophy. This latter child had a 
large hemangioma of the left side of the 
forehead and the left eyelid that closed 
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the eye; there was a dense nasal-field 
defect, with temporal pallor of the disk. 
Skull radiographs revealed enlargement 
of the orbit, and a computed axial- 
tomography showed medial displacement 
of the optic nerve. 

Proptosis is difficult to recognize in its 
early stages in infants. 

Correlation of the extent and location of 
the tumor with final visual acuity yielded 
the following conclusions: 

l. Any hemangioma that involves the 
upper or lower eyelid and leads to partial 
closure of the eve in infancy may interfere 
with vision. 

2. The hemangiomas least likely to af- 
fect vision involve the lower eyelid, occu- 
py only one third of the eyelid margin, 
and tend to resolve early. 

3. Hemangiomas that lead to depriva- 
tion amblyopia, with or without anisome- 
tropia, occupy more than half the margin 
of one eyelid, tend to resolve late, and 
obstruct the visual axis. 

4. The risk of isolated anisometropic 
amblyopia is greatest in children with 
local but bulkv hemangiomas that are 
restricted to the upper evelid, close the 
eye only partlv, and tend to resolve late. 

In Case 3, all of our prognostic criteria 
were favorable: there was no significant 
anisometropia or strabismus, the tumor 
was on the lower eyelid, and it occupied 
less than one third of the eyelid margin. 
Thus, this presents only a cosmetic prob- 
lem and should be managed as an infan- 
tile hemangioma at any other site. If reso- 
lution is incomplete, cosmetic surgery 


should be undertaken after the age of 8 


years. 
Case 4 supports our contention that, if 


the tumor is local and may affect vision 
(bv occlusion or anisometropia), it should 


be excised. We believe that in some of our 


patients (Case 2), treatment with glasses 


and patching probably could have been 
obviated by early surgery. 
Case 6 illustrates an older type of treat- 
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ment. According to newer principles 
(Case 7), the patient would have begun 
systemic corticosteroid therapy and local 
treatment of the tumor would be institut- 
ed at an early stage of the tumor’s devel- 
opment.” 

In Case 7, because the extent of 
hemangiomatous involvement ruled out 
surgery, corticosteroid treatment seemed 
ineffectual, and the child’s general condi- 
tion was serious, we had no option but 
to try irradiation in relatively high dos- 
age. The risk of severe side- and after-ef- 
fects with this therapy had to be weighed 
against the possibility of profound unilat- 
eral amblyopia and even, at one stage, the 
child’s survival. 

The most important conclusion to 
emerge from this study is that each child 
should be treated individually. Addition- 
ally, patients with hemangioma involving 
an eyelid should have frequent check-ups 
during the first year of life. If the tumor 
does not interfere with vision, leave it 
alone. If the tumor is localized, obscures 
vision, or has produced significant aniso- 
metropia, excise it. If the tumor is diffuse 
and eyelid closure is imminent, further 
treatment. such as corticosteroids or x- 
irradiation must be considered. More effi- 
cacious, safe treatment to cause regres- 
sion of these tumors is needed. Slings 
may be required temporarily to raise the 
evelid and prevent amblyopia. Correct 
anisometropia and treat amblyopia as 
soon as possible. Delay cosmetic repair 
until after 8 years of age. 


SUMMARY 


The major findings in a study of 51 
infants and children with infantile he- 
mangioma of the eyelid were as follows: 

Visual complications occurred in 27 
patients. 

The most common complications were 
amblyopia (in 22) and strabismus (in 17). 
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Amblyopia of 6/60 (20/900) or less 
was probably caused by stimulus- 
deprivation, but amblyopia in the range 
of 6/30 (20/100) to 6/12 (20/40) was likely 
caused by anisometropia or strabismus. 

Eyelid occlusion of six months or more 
invariably resulted in amblyopia of 6/60 
(20/200) or less. Occlusion for even one 
month carried a risk of amblyopia. 

Each child must be considered individ- 
ually for therapy, which must be started 
as early as possible. Patients should re- 
ceive careful follow-up from the begin- 
ning to prevent severe amblyopia. For 
difficult cases, we need more efficacious, 
safe methods to induce regression of 
these tumors. 
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ECTROPION OF THE LOWER EYELID SECONDARY TO 
MÜLLER'S MUSCLE-CAPSULOPALPEBRAL FASCIA DETACHMENT 


ALLEN M. PUTTERMAN, M.D. 


An ectropion of the lower eyelid usual- 
ly occurs as a result of horizontal laxity of 
the eyelid, cicatricial changes of the skin, 
or paralysis of the orbicularis muscle. The 
purpose of this report is to present anoth- 
er cause of ectropion, detachment and 
recession of Miiller’s muscle and capsulo- 
palpebral fascia. 


CASE REPORT 


In September 1976, a 75-year-old woman was 
examined by me for visual problems created by 
complete blepharoptosis and lateral canthal nasal 
displacement bilaterally (Fig. 1, top left). The pa- 
tient was uncertain whether ‘these deformities had 
existed all her life or occurred in recent years. The 
palpebral fissure width in the primary position of 
gaze was 3 mm on each side with fixation of the 
frontalis muscle; levator function, measured by the 
excursion of the eyelid’ from downgaze to upgaze, 
was 10 mm in both eyes. The eyelids did not elevate 
when 10% phenylephrine was instilled into the 


cul-de-sacs, thereby eliminating the possibility of 


doing a successful Müller's muscle-conjunctival re- 
section blepharoptosis procedure.! The upper eve- 
lids were thin and creases were approximately 20 
mm above the evelid margins, suggesting a levator 
aponeurosis and Müllers muscle detachment and 
recession.? 

The upper evelid creases are created by attach- 
ments from the levator aponeurosis to orbicularis 
and skin and as the levator aponeurosis recesses into 
the orbit, it drags the crease with it and places it 
more superiorly. When Müller's muscle and levator 
aponeurosis detach from the tarsus and recess with- 
in the orbit, the eyelid becomes very thin, as it only 
consists of orbicularis muscle, skin, and conjunctiva 
above the tarsus; frequently, iris markings can be 
seen through the eyelid. 

In November 1976, both upper eyelids were ex- 
plored, and I found Müller's muscle and levator 
aponcurosis detached from tarsus and recessed into 
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the orbit 18 mm above tke superior tarsal borders. I 
reunited these tissues to the tarsus, and eyelid creas- 
es were created. During the same surgical sitting, the 
lateral canthi were sutured to the lateral canthal 
tendons near the lateral orbital rims. Postopera- 
tively, the upper eyelids and lateral canthi were in 
satisfactory positions, but a severe left lower eyelid 
ectropion occurred (Fig. 1, top right). 

In January 1977, I sargically explored the left 
lower eyelid (Fig. 2A). A 4-0 black silk suture passed 
through skin, orbicularis muscle, and superficial 
tarsus beneath the centra! lower evelid lashes pulled 
the eyelid upward during the procedure (Fig. 2B). 
The skin was incised with a No. 15 Bard-Parker 
blade across the lower evelid, approximately 6 mm 
below the eyelid margin (Fig. 2B). The skin was 
pulled forward with forceps and the orbicularis 
musele was buttonholed centrally and then severed 
nasally and temporally along the skin incision site 
(Fig. 2C). Bv pulling the central skin forward with 
forceps, the orbicularis muscle can be safely severed 
without injury to any of the other eyelid structures. 
Orbicularis muscle that is tightly adherent to skin 
comes forward when the skin is pulled anteriorly; 
mean while, the more internal eyelid tissues such as 
septum, capsulopalpebral fascia, Müllers muscle, 
and conjunctiva remain posteriorly and inward as 
they surround and follow the globe. The inferior 
skin-orbicularis muscle dap was pulled downward 
and outward, while the traction suture pulled the 
eyelid margin upward. Only thin, redundant con- 
junctiva existed for at least 15 mm below the inferior 
tarsal border ali across the eyelid. Blunt dissection 
with a cotton-tipped applicator applied under the 
orbicularis muscle and aimed toward the inferior 
orbital rim facilitated isclation of the orbital septum 
about 8 mm below the inferior tarsal border (Figs. 
black silk suture and was verified as septum bv 
pulling it upward and feeling a firm resistance on 
palpitating its attachment to the inferior orbital rim. 
Blunt dissection with a cotton-tipped applicator 
applied against and inferior to the septum aided in 
the identification of the recessed end of Müller's 
muscle and capsulopalpebral fascia, which were 
isolated 15 mm below the inferior tarsal border (Fig. 
2F). 

The recessed edges of Müllers musele- 
capsulopalpebral fascia were then attached to inferi- 
or tarsus with three 6-0 black silk mattress sutures 
(Fig. 2G), and the skin was closed with a continuous 
6-0 black silk suture (Fig. 2H). 

The ectropion was completely corrected by this 
procedure and the eyelid has remained normal for 
eight months postoperatively (Fig. 1, bottom right). 
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Fig. 1 (Putterman). Top left, Preoperative photo- 
graph of patient with bilateral upper eyelid blepha- 
roptosis and lateral canthal nasal displacement. 
(Frontalis muscle is not fixated). Top right, Severe 
left lower eyelid ectropion after bilateral levator 
aponeurosis-Müller's muscle advancement-and-tuck 
blepharoptosis procedures and after lateral canthal- 
tendon tucks. Bottom right, Relief of ectropion after 
attaching recessed Müllers muscle and capsulo- 
palpebral fascia to tarsus. 


DISCUSSION 


Detachment of the levator aponeurosis 
from the tarsus has been described as a 
cause of acquired blepharoptosis.? De- 
tachment of the capsulopalpebral fascia 
(the analogue of the levator aponeurosis 
in the lower eyelid) has been shown to 
lead to entropion.? I have theorized that 
the entropion is caused by the detached, 
recessed capsulopalpebral fascia insert- 
ing and acting on Müller's muscle and 
conjunctiva about 129 mm below the tar- 
sus, rather than at its normal insertion on 
the anterior tarsus. Additionally, I have 
noted in 18 patients another cause of 
acquired blepharoptosis—detachment of 
both Müller's muscle and levator aponeu- 
rosis from the tarsus and recession of 
these tissues 15 to 20 mm above the 
superior tarsal border. The reattachment 
of Müller's muscle and levator aponeuro- 
sis to tarsus corrected the blepharoptosis 
in these patients. 
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In the present case, a severe left lower 
eyelid ectropion occurred after success- 
fully relieving bilateral blepharoptosis 
and lateral canthal avulsions by reattach- 
ing the recessed Müller's muscle and le- 
vator aponeurosis to tarsus and the nasal- 
ly displaced lateral canthi to the lateral 
orbital rims. It was difficult to understand 
why an ectropion occurred after tighten- 
ing the eyelid in a horizontal direction, 
for this procedure usually corrects senile 
acquired ectropion. Also, I doubted that 
horizontally shortening this eyelid with à 
routine senile acquired ectropion proce- 
dure would correct the ectropion, as the 
eyelid was already horizontally tight. On 
analyzing the possible cause of this ectro- 
pion, I deduced that the only reason 
could be detachment of Miiller’s muscle 
and capsulopalpebral fascia from the tar- 
sus secondary to edema resulting from the 
blepharoptosis and lateral canthal sur- 
gery. I theorized that only redundant con- 
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Fig. 2 (Putterman). A, Ectropion in described case. B, Skin incision at level of inferior tarsal border. C, 
Severing orbicularis along skin incision site. D, Blunt dissection of orbicularis muscle from underlying 
tissue bv applying cotton-tipped applicator under orbicularis muscle, aimed tosvard inferior orbital rim. E, 
Isolation of orbital septum. F, Isolation of capsulopalpebral fascia and Müller's muscle 15 mm below 
inferior tarsal border. Only redundant conjunctiv a existed between recessed Müller's muscle and capsulo- 
palpebral fascia and inferior tarsal border. G, Attachment of recessed Müller's muscle and capsulopal- 
pebral fascia to tarsus. H, Skin closure. 
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Fig. 3 (Putterman). Top, Cross section of normal 
anatomy of lower eyelid with insertion of Müller's 
muscle on inferior tarsal border and of capsulopal- 
pebral fascia on anterior superior surface of tarsus. 
Bottom, Cross section demonstrating ectropion in 
described case secondary to detachment of Müller's 
muscle and capsulopalpebral fascia. 


junctiva was attached to the tarsus, which 
could not pull it downward; therefore, the 
inferior tarsal border rotated upward and 
outward (Fig. 3, top and bottom).* This 
theory was proved by surgically exploring 
the lower eyelid and finding that Müller's 
muscle and capsulopalpebral fascia were 
detached from the tarsus and recessed 15 
mm below the inferior tarsal border. The 
theory was further supported in correct- 
ing the ectropion by reattaching Müller's 
muscle and capsulopalpebral fascia to the 
inferior tarsus. 
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It is possible that edema and degenera- 
tion of eyelid tissues were the original 
causes of the bilateral blepharoptosis and 
lateral. canthal nasal displacement; the 
patient also may have had a predispositión 
to detachment of Müllers muscle and 
capsulopalpebral fascia. 


SUMMARY 


A patient developed severe lower eyelid 
ectropion after a bilateral levator aponeu- 
rosis and Müllers muscle advancement- 
and-tuck blepharoptosis procedure and 
bilateral attachment of the lateral canthi 
to the lateral canthal tendons. The cause 
of this ectropion was detachment of 
Müllers muscle and capsulopalpebral 
fascia from the inferior tarsus and reces- 
sion of these tissues into the orbit. This 
left the inferior tarsal border with only 
redundant conjunctiva attached to it, 
which could not maintain it in a down- 
ward direction; thus; an ectropion oc- 
curred. 

Müllers muscle and capsulopalpebral 
fascia were detached from the inferior 
tarsus and recessed 15 mm into the orbit. 
Reattaching Müller's muscle and capsulo- 
palpebral fascia to the inferior tarsus re- 
lieved the ectropion. 
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INTRALESIONAL CORTICOSTEROID THERAPY CF CHALAZIA 
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ALBERT J]. HOFELDT, M.D., MORRIS M. PODOLSKY, M.D., 


AND DAVID N, SILVERS, M.D. 


New York, New York 


Chronic inflammations of the meibo- 
mian glands (chalazia) are cosmetically 
disfiguring lesions that may recur and 
that frequently fail to respond to hot 
soaks and topically administered antibi- 
otics. Although minor, chalazion surgery 
is inconvenient and frightening to many 
patients. The proven effectiveness of in- 
tralesional corticosteroid treatment in a 
variety of acute and chronic inflammatory 
skin lesions prompted us to examine its 
value in the treatment of 12 patients with 
17 chalazia. 


SUBJECTS AND METHODS 


We studied 12 adult patients who had 
come to the outpatient clinic for the 
treatment of a mass lesion of one or more 
evelids. The clinical diagnosis of chala- 
zion was based on clinical history and the 
appearance and location of the lesion. 
Most patients had experienced rapid onset 
of a painful inflamed mass that had 
reached a stationary size. We informed 
the patients of the nature of the treatment 
and obtained their consent. 

Ten milligrams per milliliter of triamci- 
nolone acetonide was diluted with nor- 
mal saline to a concentration of 5 mg/ml 
for intralesional use. The suspension was 
drawn up into a 1-ml tuberculin svringe 
fitted with a 27- or 30-gauge 5/8-inch nee- 
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dle. The injection was administered with- 
out local anesthesia. The needle was 
placed in the center of the chalazion, 
which was approached either from the 
skin or conjunctival surface. In the latter 
case, a chalazion clamp gently placed 
around the mass grasped the full thick- 
ness of the eyelid, which was then evert- 
ed. A volume of 0.05 to 0.2 ml of the 
corticosteroid suspension was injected. 
The clamp, if used, was then removed. 
Topical antibiotic coverage with sulfiso- 
xazole diolamine drops was discontinued 
after three days. 

Patients were re-examined at two days, 
one week, two weeks, and four weeks 
after the injection. If the lesion had not 
decreased significantly in size on subse- 
quent visits, a second injection was ad- 
ministered. Photographs of the lesions 
were taken at each visit. 

RESULTS 

We treated seven women and five men. 
Their mean age was 36 years, with a 
range of 20 to 54 vears. Two patients had 
a past history of chalazia. The right eye- 
lids were involved in six cases: four le- 
sions were located ia the upper eyelid and 
two in the lower. Four patients had in- 
volvement of the left lower eyelid. Two 
patients had bilateral lesions. Lesions 
measured from 2 to 10 mm in diameter. 
Eight patients had one chalazion, three 
had two, and one had a total of five 
involving all eyelids. In all cases, the 
lesion had lasted from six weeks to one 
year, with a mean duration of 6.1 months. 
A total of 17 chalazia were injected with a 
suspension of 5 mg/ml of triamcinolone 
acetonide according to the method de- 
scribed above (Fig. 1). In two patients 
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Fig. 1 (fJakobiec and associates). Left, Thirty-four-year-old man with a mas 
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s in the right upper evelid for 


five months, Right, Four weeks later after two injections of intralesional corticosteroids, lesion has 


completely resolved, 


who had two chalazia, one chalazion was 
injected with corticosteroid and the sec- 
ond served as a control and received onlv 
hot soaks and sulfisoxazole diolamine 
drops. The corticosteroid-treated lesions 
resolved with no change in the conserva- 
tively treated lesions (Fig. 2). 


Nine lesions received a single injection; 
of these, seven resolved without further 
treatment with corticosteroid. Resolution 
was inferred by disappearance of a pal- 
pable mass or a reduction in size of the 
mass to 1 mm or less in diameter. Resolu- 
tion occurred rapidly, generally one to 





ig. 2 (Jakobiec and associates). Left, Twenty-three-year-old woman with two chalazia in the right upper 
eyelid and one in the left upper eyelid. Right, Both lesions in the right upper evelid resolved after only one 
injection, but the lesion in the left upper eyelid persisted under conventional therapy during the four weeks 
of Follow-up. 
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two weeks after injection. Two chalazia 
showed resolution within two weeks of a 
single injection; however, one to two 
weeks later the lesion had either recurred 
or'a new one had developed adjacent to it. 
Eight lesions were reinjected, one at two 
days following initial treatment, six at one 
week, and one at one month. Six of these 
eight lesions resolved within two weeks 
after reinjection. Two chalazia failed to 
respond to two injections of corticoster- 
oids. All lesions that improved have re- 
mained so for six weeks, with the excep- 
tion of the two cases of recrudescence. 
The only complication in the series oc- 
curred in a black man who developed a 
yellow eyelid deposit at the site of trans- 
cutaneous injection. 


DISCUSSION 


Dermatologists routinely and success- 
fully use the intralesional injection of 
corticosteroids for the treatment of a wide 
variety of acute and chronic inflammatory 
conditions of the skin including acne 
cysts, plaques of psoriasis and lichen 


planus, granulomas of sarcoidosis, and 


nodules of chronic arthropod bite reac- 
tions.! ? The ophthalmic community has 
accepted the periocular injection of corti- 
costeroids primarily for ocular inflamma- 
tory disorders such as uveitis, episcleritis, 
or chorioretinitis.4 Complications have 
been few, some of the most serious being 
prolonged increase of the intraocular 
pressure,? unsightly yellow discoloration 
of the epibulbar tissue, ** and atrophy of 
the orbital fat.” 

Leinfelder? first proposed treating cha- 
lazia with corticosteroid injections. How- 
ever, he treated acute and subacute cha- 


lazia only to convert them into more 


compact and easily resectable nodules. 
Rather than directly injecting lesions, he 
introduced 0.25 ml of methylpredniso- 
lone acetate subconjunctivally in the 
quadrant containing the chalazion and 
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reported that the lesions decreased in 
size. 

Chalazia are predominantly composed 
of  corticosteroid-sensitive histiocytes, 
multinucleated giant cells, lymphocytes, 
plasma cells, polymorphonuclear leuko- 
cytes, and eosinophils. The local injection 
of corticosteroids has the desirable effects 
of suppressing additional inflammatory 
cells and impeding chronic fibrosis and 
scar formation, which typically appears 
as a small, firm, nontender nodule after 
the resolution of the acute chalazion. 

Our results suggest that intralesional 
injection of corticosteroids into chalazia 
is an effective, rapid form of treatment 
without significant complications. Of 17 
lesions that were injected, 13 displayed 
prompt and lasting resolution within one 
to two weeks after one or two injections. 
Two lesions did not subside at all. Anoth- 
er two lesions subsided after injection, 
but either they recurred or a second 
neighboring lesion occurred. The only 
complication was in a black man who 
developed a yellow deposit at the site of 
injection. This blemish has been slowly 
resolving and may be avoided in the fu- 
ture by transconjunctival injections. Atro- 
phy of skin secondary to local adminis- 
tration of corticosteroid is a recognized 
complication in the treatment of cutane- 
ous lesions, but was not observed after 
treatment of chalazia. It is almost always 
temporary, and the appearance of the skin 
returns to ncrmal within several months. 
Crystalline or insoluble preparations of 
corticosteroid (so-called slow absorbing 
“depot” forms) may produce permanent 
atrophic changes and therefore are not 
recommended for the treatment of chala- 
zia. 

The use of the chalazion clamp with 
evelid eversion and the injection itself 
caused little discomfort to the patients. 
The patients who had previously under- 
gone surgery for excision of chalazia 
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found injection a preferable mode of 
treatment. The speed and simplicity of 
the procedure are intrinsically appealing 
features because the cumbersome use of 
hot compresses and even eventual surgery 
were circumvented, Patching of the eve is 
unnecessary, and the entire procedure 
takes less than five minutes. This form of 
treatment is particularly suitable for chala- 
zia located near the lacrimal drainage 
apparatus because surgery in this area 
may lead to serious complications. 

The pain the patient feels on injection 
of the lesion is no greater than on xylo- 
caine injection before a surgical proce- 
dure. We recommend initial injections of 
0.05 to 0.2 ml of 5 mg/ml of triamcinolone 
acetonide. A second injection two days 
later will facilitate complete resolution of 
the lesion because partial response after 
the first injection permits the introduction 
of a larger volume of corticosteroid. If the 
patient is unable to return in two days, he 
may do so a week later, when the need for 
re-injection can be assessed in the light of 
the response to the first treatment. Nine of 
the 13 successfully treated lesions in our 
series responded to only one injection. 

We used a soluble aqueous preparation 
rather than an insoluble, crystalline sus- 
pension of corticosteroid to minimize 
complications of hypopigmentation and 
atrophy of the treated skin. A transcon- 
junctival injection provides a further safe- 
guard against these complications. De- 
pending on the size and location of the 
lesion, both transconjunctival and trans- 
cutaneous approaches might be com- 
bined in selected patients. 

We do not believe that the fear of inject- 
ing a meibomian gland carcinoma is a 
realistic reason for avoiding intralesional 
corticosteroid therapy for chalazia. Most 
chalazia occur in younger patients, are 
painful, and enlarge in a short time. Con- 
versely, meibomian gland carcinomas 
grow insidiously, but steadily, and tend 
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to occur in older patients.? The dramatic 
short-term response we obtained from the 
intralesional injection of chalazia would 
not be expected in a malignant tumpr. 
Any friable tissue obtained during sur- 
gery on a chalazion that has failed to re- 
spond to corticosteroid injections should, 
of course, be examined histopathologic- 
allv. 


SUMMARY 


Twelve adult patients with 17 chalazia 
underwent trial intralesional injection of 
triamcinolone acetonide. Seven chalazia 
resolved within two weeks after only one 
injection, and another six after two injec- 
tions. Two lesions failed to respond to 
two injections, and two lesions responded 
to one injection, but either recurred or 
another lesion developed. Patients were 
satisfied with the procedure, which ap- 
pears to be a safe, convenient, and effec- 
tive alternative to chalazion surgery. 
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GENERALIZED FIBROSIS OF THE EXTRAOCULAR MUSCLES 


LEONARD APT, M.D. AND ROBERT N. AXELROD. M.D. 
Los Angeles, Califomia 


* 


One of the earliest descriptions of the 


combination of congenital blepharoptosis 


and markedly restricted eve movements is 


attributed to Baumgarten in 1840. How- 


ever, the classical report by Heuck! in 
1879 described a familial occurrence of 
congenital bilateral blepharoptosis and 
absence of extrinsic ocular muscle func- 
tion and included a postmortem exam- 
ination of one of the affected family 
members. Heuck described a posterior 
membranous insertion of all the rectus 
muscles, with an anterior and medial 
insertion of the superior and inferior 
oblique muscles. 

Brown? coined the term "general fibro- 
sis syndrome" in 1950 after evaluation 
and treatment of three sporadic cases with 
clinical features similar to those de- 
scribed by Heuck and others.3-* Although 
the disorder is rare, numerous reports 
have been published since 1840 with de- 
scriptions of some cases occurring in fam- 
ilies, others sporadically. 

The confusion regarding generalized 
fibrosis of the extraocular muscles is both 
the product and cause of the terminol- 
ogv applied to it. The terms include: 
general fibrosis syndrome, congenital 
ophthalmoplegia, strabismus fixus, abio- 
trophic ophthalmoplegia externa, and 
ophthalmomyopathia congenita. Some of 
the names are used to describe specific 
disorders not associated with general fi- 
brosis, but the confusion in terminology 
persists. 

Laughlin? characterized the syndrome 
as encompassing the following features: 
(1) fibrosis of the extraocular muscles; (2) 
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fibrosis of Tenon’s capsule; (3) adhesions 
between muscles, Tenon’s capsule, and 
globe; (4) inelasticity and fragility of the 
conjunctiva; (5) absence of elevation or 
depression of the eyes; (6) little or no 
horizontal movement; (7) eyes fixed 20 to 
30 degrees below the horizontal: (8) 
blepharoptosis; (9) chin elevation; and 
(10) condition present at birth. Other neu- 
rologic or anatomic lesions are usually 
absent. The disease is almost always bi- 
lateral, although sometimes unilateral. ® 

The differential diagnosis of the svn- 
drome includes double elevator palsv, 
Brown's superior oblique tendon sheath 
syndrome, progressive external ophthal- 
moplegia, Duane's syndrome, and mvas- 
thenia gravis. Other diagnostic possi- 
bilities include orbital periostitis and 
entrapment from an orbital floor fracture. 
These disorders can be differentiated by 
history and clinical examination, includ- 
ing forced ductions. 

Only a few histopathologic reports are 
available. They describe either total re- 
placement of muscle tissue with fibrous 
tissue or marked degenerative changes in 
the muscles.*9:9 Electron micrographs 
have shown active fibrocyte proliferation 
and absence of striated muscle tissue.!! 
Associated abnormalities, such as colobo- 
ma, mixed hyperopic astigmatism, retini- 
tis pigmentosa, and amblvopia have 
sometimes been noted. 

We describe herein the clinical, ana- 
tomic, and histopathologic findings and 
the surgical results in four patients with 
the general fibrosis svndrome. 


CASE REPORTS 


Case 1—A boy, born in july 1967 at term without 
complication, had bilatera! blepharoptosis and stra- 
bismus. The family history was noncontributory for 
eye disease. The patient developed normally and, 
although shy, interacted normally with others. 

The patient was first seen at the Jules Stein Eve 
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Institute at age 24/2 vears. The levator muscle was 
not functioning in either upper evelid. The eyes 
were positioned down and out, for which the patient 
compensated by assuming a chin-up head posture 
(Fig. 1). Attempted upgaze resulted in a slight con- 
vergence of both eves. Atropine refraction at age 5 
vears was R.E.: -0.50 +4.0 x 90; L.E.: + 1.50 +2.0 
x 90. Spectacles with the full correction were pre- 
scribed. 

When the child was 6 vears old, ocular examina- 
tion under general anesthesia revealed a 75-prism 
diopter exotropia (both eyes divergent) associated 
with a 50-diopter right hypotropia and a 45-diopter 
left hypotropia as measured by the prism reflex test 
(Krimsky's method). Because of the fixed globes, eve 
position in all four patients was measured by the 
Krimsky method instead of by the prism alternate 
cover test, On forced ductions, both globes were 


'apsule, intermuscular septum, and globe. The right 
inferior rectus muscle inserted into the globe in a 
broad, oblique wav angulated medially 7 mm from 
the corneoscleral limbus at its closest point. The 
operation performed was a 10-mm recession of the 
right inferior rectus muscle combined with a mar- 
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Fig. 1 (Apt and Axelrod). Case 1. Preoperative 
chin-up head position with blepharoptosis and 
exohypotropia. 
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ginal mvotomy, and a resection of the right superior 
rectus muscle of 4.5 mm with advancement of 1 mm. 
The 10-mm recession site was reached by permitting 
the disinserted muscle to retract, which allowed the 


site and the corneoscleral limbus. 

Surgery on the inferior and superior rectus mus- 
cles of the left eve when the patient was 7 vears old 
revealed similar findings. The left superior rectus 
muscle was resected 4.5 mm, and the left inferior 
rectus muscle was disinserted and permitted to 
retract until the globe rose to the primary position. 
Stay sutures maintained the raised globe position 
postoperatively. The conjunctiva was closed by the 
bare sclera procedure. 

Since the globe had become hypotropic again 
when the child reached 8 years of age, lysis of 
adhesions surrounding the right inferior rectus mus- 
cle was performed. Two months later, to correct the 
exotropia, the left lateral rectus muscle was recessed 
10 mm, and the left medial rectus muscle was re- 
sected 6.5 mm. Both muscles were taut, wide (12 
mm), and inserted obliquely from below instead of 
horizontally. A stay suture kept the globe adducted 
postoperatively; the bare sclera conjunctival clo- 
sure was performed. 

When the patient was 8!/z years old, surgery on the 
horizontal muscles of the right eve revealed findings 
similar to those in the left eve. The right lateral 
rectus muscle was allowed to recede 10 mm behind 
its original insertion, and the right medial rectus 
muscle was resected 7 mm. We again used a stay 
suture to keep the globe adducted postoperatively 
and a bare sclera closure. 

Three months later we performed a brow suspen- 
sion blepharoptosis with a fascia lata sling on both 
upper evelids. 

The present eye position is excellent (10 prism 
diopters right hypotropia with 0 to 8 prism diopters 
left exotropia), and the abnormal chin-up head posi- 


tion (Fig. 3). 

The refractive error with atropine was R.E.: +0.50 
41.00 x 90; L.E.: 1.50 sphere, The patient had 2 to 
3 mm of levator muscle function in the left upper 
evelid and no levator muscle function in the right 
upper eyelid. On rotations, only slight abduction 
movement of each eve could be elicited. The right 
eve measured 20 prism diopters of exotropia with 50 
prism diopters of hypotropia; the left eye, 35 prism 
diopters of extropia and 60 prism diopters of hypo- 
tropia. | 

Examination under general anesthesia when the 
child was 5 vears old revealed marked restriction to 
forced duction in all fields and greater restriction in 
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Fig. 2 (Apt and Axelrod). Case 1. Postoperative 
normal head position, evelid level, and alignment 
of eves. 


the vertical plane. During surgery, the left inferior 
rectus muscle was found 8 mm from the corneo- 
scleral limbus, and it was recessed 8 mm by letting it 
retract after disinsertion from the globe. The left 
superior rectus muscle was taut and inserted 
obliquely onto the globe, and it was resected 5mm. A 
stay suture kept the globe up for one week after the 
operation. The fibrotie conjunctiva was recessed. 
which left bare sclera exposed. 

When the patient was 5'/ years old, on forced 
duction maneuvers, examination of the right eve 
under general anesthesia revealed findings similar to 
those encountered in the left eve. The right inferior 
rectus muscle was recessed 13 mm after disinsertion 
from the globe, and the right superior rectus muscle 
was resected 5 mm. As in the left eve, stav sutures 
and the bare sclera conjunctival closure were used. 

Since hypotropia (30 prism diopters) recurred one 
year later, the left inferior rectus muscle was ex- 
plored. Adhesions were lysed, and the muscle was 
re-recessed to a point 12 mm behind the criginal 
insertion. 

Forced ductions of the left eye uncer general 
anesthesia when the child was 7 vears old revealed 
marked restriction to movement in all fields. The 
horizontal rectus muscles were inserted broadh 
onto the globe obliquely from below. Thev were taut 
and appeared fibrotic. The left lateral rectus muscle 
was recessed 10 mm, and the left medial rectus 
muscle was resected 6 mm. Bare sclera conjunctival 
closure was used. 
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When the patient was 8 vears old a Fasanella- 
Servat levator muscle resection procedure was per- 
formed on the right upper evelid. The position of the 
eve and eyelid is excellent and is 0 to 3 prism 
diopters of exotropia on distance fixation (Fig. 4). 

Case 3—A bey was born in November 1963 after 
an uncomplicated pregnancy and delivery. Striking 
bilateral blepharoptosis, hypotropia, and a compen- 
satory chin-up position were noted at birth. When 
we first saw the patient here at age 9 months, we 
observed levator muscle function of 3 to 4 mm in 
both upper evelids,. The right eve was 30 prism 
diopters hypotropic; only a trace amount of abduc- 
tion, adduction, and elevation was present. The left 
eve was 20 prism diopters hypotropic; it had a small 
amount of abduction, but almost no elevating func- 
tion (Fig. 5). A fine rotary nystagmus was present on 
attempted voluntary eve movement. Additionally, a 
reverse Bell's phenomenon was noted. Atropine 
refraction revealed R.E.: +2.50 sphere; L.E.; +1.50 
sphere. The family history was noncontributory for 
ocular disease. The patient's intellectual and physi- 
cal abilities were normal. 

Ocular examination under general anesthesia 
when the child was 2!/» vears old revealed a moder- 
ate restriction to forced elevation in both eves and 
mild restriction to rotation in the horizontal plane. 
The lower fornices were foreshortened and contract- 
ed by subconjunctival fascial adhesions extending 
to the globe. 

On surgical exploration, the right inferior rectus 
muscle, found inserted 10 mm behind the corneo- 
scleral limbus, was recessed 4 mm after lvsis of 
adhesions surrounding the muscle. The left inferior 
rectus muscle, inserted 8 mm behind the corneo- 
scleral limbus, was recessed 4 mm after lysis of 





Fig. 3 (Apt and Axelrod). Case 2. Preoperative 
chin-up head position, with blepharoptosis and 
exohvpotropia. 
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Fig. 4 (Apt and Axelrod). Case 2. Postoperative 
correction. of abnormal head position, with im- 
proved evelid level and alignment of eves. 
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muscle was recessed to a point 14 mm behind the 
corneoscleral limbus. Additionally, a tenotomy was 


r 


suture to keep the eye temporarily elevated. 
Because of recurrence of hypotropia in the left 

eve, surgery was performed on the child at age 12/2 

vears to lyse adhesions around the left inferior 





Fig. 5 (Apt and Axelrod). Case 3. Preoperative 
chin-up head position with hypotropia and blepha- 
roptosis. 
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rectus muscle and to re-recess the muscle to 14 mm 
behind the corneoscleral limbus. The conjunctiva 
was kept recessed with interrupted sutures, and a 
stay suture was used to keep the eve up postopera- 
tively. : 

Although the eye position has improved greatly, 
further eve muscle surgery is contemplated for the 
residual exohypotropia (Fig. 6). 

Case 4—A bov, born in November 1964 after an 
uncomplicated pregnancy and delivery, had an exo- 
tropia and blepharoptosis. Bilateral inguinal hernias 
and unilateral ervptorchism were the only other 
abnormal physical findings. The right upper eyelid 
had levator muscle function of 8 mm, and the left 


"rd 


upper eyelid, 7 mm. The exotropia measured 50 


eves. The nonfixing eve was 50 prism diopters 
exotropic and slightly hypertropic. The patient com- 
pensated by turning his head (Fig. 7). In addition to 
the general fibrosis syndrome, the differential diag- 
nosis before surgery included Duane's syndrome 
associated with exotropia. 

On forced duction maneuvers under general anes- 
thesia when the child was 9!/s years old, the globe 
position measurements were the same. We encoun- 
tered marked restriction to adduction of both eves, 
but forced ductions in all other fields were normai. 
The left lateral rectus muscle appeared fibrous and 
was extremely tight against the globe. The muscle 
was wider than normal (12 mm), and the insertion 
curved anteriorly at its center and was recessed 10 





Fig. 6 (Apt and Axelrod). Case 3. Postoperative 
normal head position with cosmetically improved 


alignment of eyes. Correction of residual blepha- 


roptosis is planned. 
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Fig. 7 (Apt and Axelrod). Case 4. Preoperative 
head turn with exotropia and mild blepharoptosis. 


mm. The left medial rectus, also fibrous, was taut 
and had a wide insertion onto the globe and was 
resected 6 mm. 

When the boy was 10!/» vears old, surgery on the 
right eye revealed a 12-mm wide right lateral rectus 
insertion placed anteriorly, that is, 5 mm from the 
corneoscleral limbus at its most anterior point. The 
muscle was thick and fibrotic. A recession of 10 mm 
was performed. The right medial rectus, also fibrot- 
ic, was resected 8 mm. 

Postoperatively, full adduction was evident in 
both eves, although some enophthalmos still oc- 
curred during adduction. The eye position was 5 


position was normal (Fig. 8). Blepharoptosis surgery 
is planned, but has been delayed because cf reap- 
pearance of the inguinal hernia on one side asso- 
ciated with an undescended testicle. Otherwise, the 
patient's physical and intellectual development has 
been normal. 


MATERIAL AND METHODS 


The basic surgical technique for correc- 
tion of the eye position has been as fol- 
lows: (1) recess the inferior rectus muscle 
when the eye is fixed in the hypotropic 
position, or recess the lateral rectus muscle 
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Fig. 8 (Apt and Axelrcd). Case 4. Postoperative 
correction of strabismus and abnormal head turn. 


when the eye is fixed in the exotropic 
position. In both instances, a sliding su- 
ture is used to reinsert the muscle on the 
globe as far back as necessary for the eye 
to assume the primary position; (2) resect 
the superior rectus muscle to enhance the 
inferior rectus muscle recession, or resect 
the medial rectus muscle to enhance the 
lateral rectus muscle recession; (3) use a 
traction suture to maintain the globe in its 
new position postoperatively; and (4) re- 
cess the conjunctive over the recessed 
muscle and leave the bare sclera exposed 
to enhance the weakening procedure 
further. Blepharoptosis surgery is per- 
formed after the eyes are aligned. 

In all our cases, resected tissue, in- 
cluding specimens of Tenon's capsule 
and intermuscular septum, was submitted 
for histopathologic study. The proximal 
portion of the resected muscle was tagged 
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to eliminate the tendonous portion from 
microscopic examination. The tissue was 
compared to a series of ten consecutive 
resected muscle specimens from patients 
with strabismus who did not have a re- 
strictive component on forced ductions. 
Similarlv, we evaluated only the proximal 
portions of the specimens. 

Surgical specimens were cut for light 
microscopv and stained with Masson tri- 
chrome and with hematoxylin and eosin. 

Before and after surgery, we identified 
and corrected amblyopia. Cycloplegic re- 
fractions, spectacle correction, and patch- 
ing were used to obtain maximal visual 

function. 


RESULTS 


After multiple surgical procedures, the 
cosmetic results in the four patients were 
favorable (Figs. 2. 4, 6, and 8). Because 
we treated amblvopia in the patients ini- 
tially, visual results have also been good. 
The most recent best-corrected visual 
acuity was: Case 1, 6/7.5 (20/25) in each 
eve; Case 2, 6/12 (20/40) in each eye; Case 
3, R.E.: 6/9 (20/30), L.E.: 6/7.5 (20/25); 
Case 4, 6/9 (20/30-1) in each eve. 

Histopathologic study of the resected 
tissue from the four cases with the general 
fibrosis syndrome revealed the presence 
of multiple dense bands of connective 
tissue. Occasionally, no muscle cells were 
seen in the specimens, but areas of nor- 
mal striated muscle tissue were found in 
several cases. The muscle tissue was en- 
veloped within a thickened and fibrotic 
capsule. Similarly, the intermuscular sep- 
tum was thickened and fibrotic in all 
cases. 

Muscle was present either in tight fiber 
bundles or in loose bundles surrounded 
by a delicate fibroelastic network (Fig. 9). 
We could not find adipose tissue infiltra- 
tion or sector atrophy. The areas of mus- 
cle infiltrated by fibrous tissue were char- 
acterized by lack of orientation of fibers, 
which often blended imperceptibly with 
fibrotic Tenon’s capsule. 
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Fig. 9 (Apt and Axelrod). Case 1. Cross section of 
left medial rectus muscle. Note normal-appearing 
fiber bundle arrangement in loose connective tissue 
framework. Inflammatory cells and adipose tissue 
infiltration are not present. (Masson trichrome, 
X 150). 


The specimens were compared with the 
control specimens of strabismic patients 
without restriction on forced ductions. 
Features such as variable fiber size, abun- 
dant fibroelastic tissue, multiple sub- 
sarcolemmal nuclei, and degenerative 
changes in the fiber reticulum were noted 
in both groups. We observed no inflam- 
matorv infiltrate in either group. 


DISCUSSION 


Our study demonstrates that satisfacto- 
ry cosmesis can be obtained with appro- 
priate extraocular muscle surgery. Ambly- 
opia can be successfully treated when 
recognized early. Awkward and uncom- 
fortable head positions can be relieved 
with proper alignment of the eyes. A strict 
sequence of surgical steps is used when 
the eyes are fixed in the down and out 
position (three of four cases), beginning 
with vertical, then horizontal muscle 
surgery, and finally, eyelid surgery. When 
the eves are fixed solely in the exotropic 
position, only appropriate horizontal 
muscle surgery is done (as in Case 4). 
Recurrence of anv appreciable degree of 
deviation requires reexploration, lysis of 
adhesions, and additional appropriate eve 
muscle surgery. Maximum results are fa- 
cilitated with stay sutures to keep the 
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globe in the improved position postopera- 
tively and with bare sclera conjunctival 
closure. 

Because the rectus muscle procedures 
often cause a change in relative eyelid 
position, blepharoptosis surgery is put off 
until last. Careful attempts to avoid over- 
correction of the eyelids have prevented 
exposure problems. Repeated attempts to 
normalize the position of the globes and 
eyelids are important. 

Our four patients developed normally 
both physically and mentally. They 
showed amarked improvement in demean- 
Or after corrective eye muscle surgery. 

In Case 4 strabismus involved the hori- 
zontal, rather than the vertical extrinsic 
eye muscles. The palpebral fissure chang- 
es and the enophthalmos on adduction 
suggested a Duane's syndrome associated 
with exotropia. However, the presence of 
congenital blepharoptosis and the find- 
ings of taut, abnormally inserted, fibrotic 
medial and lateral rectus muscles with 
marked restriction to adduction on forced 
ductions, led us to consider this case a 
variant of the general fibrosis syndrome. 
Perhaps other case reports on Duane’s 
syndrome more accurately fall into the 
category of the general fibrosis syn- 
drome.!?:13 Similarly, reports of congeni- 
tal inferior rectus muscle fibrosis and 
blepharoptosis may represent part of 
the spectrum of this disorder.? We pre- 
fer to include in the category of the gen- 
eral fibrosis syndrome involvement of 
any extraocular muscle, rather than to 
restrict the diagnosis to only the inferior 
rectus muscle. 

Findings at the time of operation cor- 
roborate the discovery by Heuck! that the 
muscles in this syndrome are not only 
fibrous, but they insert on the globe 
anomalously. Light and electron micros- 
copy reveal a marked increase in the fibro- 
elastic component of the tissue, includ- 
ing Tenon's capsule and intermuscular 
septum, but islands of apparently nor- 
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mal extrinsic ocular muscle tissue can be 
seen. 

Many researchers have attempted to 
explain the generalized fibrous syndrome 
on the basis of a nuclear, supranuclear, or 
myogenic defect.!14^9 Unfortunately, the 
histologic factors used have often been 
based on the components of striated skel- 
etal muscle tissue in normal and diseased 
states. Findings orcinarily classified as 
degenerative in skeletal muscle can be 
normal in extrinsic ocular muscle.?9?! 
Moreover, any theory of secondary de- 
generation fails to explain why the mus- 
cles have anomalous insertions. Thev ap- 
pear to fall short of their destination. 
Hence, the rectus muscles are inserted 
posteriorlv, and the superior and inferior 
oblique muscles are anterior and medial, 
as if they had experienced a maturation 
arrest during the differentiation of the 
mesodermal cone. 

In the seventh week of gestation, or the 
20-mm stage, the extrinsic eye muscles 
are just beginning to insert onto the de- 
veloping sclera.?? They are short and 
round, with broad insertions. The eve is 
only about 1 mm long at this stage, and the 
muscles blend with the surrounding meso- 
dermal tissue. Tenon's capsule develops 
later in association with the extrinsic ocu- 
lar muscles, rather than as an indepen- 
dent condensation of the periocular meso- 
derm. 

Defective maturation at or before the 
20-mm stage conceivably could explain 
the anomalous insertions and abnormali- 
ties of Tenon's capsule found during sur- 
gery. The motor nerves already are asso- 
ciated with the muscles at the 20-mm 
stage, so that abnormal development of 
the nerves after this point could adversely 


affect muscle development. Thus, on this 


basis, a primary neurogenic cause cannot 
be excluded. 

Although electromvographic studies in 
patients with the general fibrosis syn- 
drome may prove worthwhile, the results 
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may be inconsistent.?? Our findings of 
abnormal insertion planes and extensive 
fibrosis of the extrinsic eye muscles and 
the surrounding tissue explain the incon- 
sistencies. 

The presence of islands of histological- 
ly normal muscle tissue and the absence 
of sector atrophy or adipose tissue infil- 
tration disallows a myogenic cause. 

The congenital appearance of the syn- 
drome, the absence of active inflamma- 
tion, and the reported occurrence in suc- 
cessive generations tend to exclude a 
postinlammatory etiology. 

With a normal globe and normal intrin- 
sic eye muscle and visual function in the 
absence of other neurologic dysfunction, 
the defects in the general fibrosis syn- 
drome appear restricted to a faulty differ- 
entiation of the muscle cone.?? The un- 
derlying cause remains obscure. 


SUMMARY 


We studied four patients with the gen- 
eral fibrosis syndrome. One patient had 
bilateral inguinal hernias and unilateral 
cryptorchism; the other patients had no 
other congenital abnormalities. The pa- 
tients developed normally both neurolog- 
ically and mentally. We successfully 
treated amblyopia and achieved good 
functional and cosmetic results with stra- 
bismus and blepharoptosis surgery. His- 
topathologic study revealed fibrous in- 
filtration of extrinsic eye muscle and 
Tenon's capsule without inflammatory 
changes. 
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When a child with esotropia and hyper- 
metropia is given glasses based on pre- 
scription of the full cycloplegically deter- 
mined refractive error, reexamination 
may reveal one of the following condi- 
tions: (1) orthophoria at near and distance 
fixation while the child is wearing glass- 
es; (2) reduced, but not eliminated, angle 
of strabismus at near and distance fixa- 
tion; and (3) a distance deviation which 
has been eliminated or nearly eliminated 
with glasses, while a significant deviation 
persists at near fixation. 

This residual near deviation is thought 
to be caused by abnormal synkinesis be- 
tween accommodation and accommoda- 
tive convergence; that is, the effort to 
accommodate elicits an abnormally high 
accommodative convergence response 
(AC/A ratio). 

Bifocals have been accepted as an ef- 
fective means of reducing or eliminating 
this residual near deviation!'^5; however, 
to our knowledge, there is no valid infor- 
mation regarding the results of such treat- 
ment, nor are there any reported data 
concerning the course of accommodative 
esotropia treated with bifocals. Our pur- 
pose is to evaluate the effect of bifocal 
therapy in esotropic children. 
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MATERIAL AND METHODS 


This study was based on the analvsis of 
clinical data from &4 patients who were 
treated with bifocals at the Department of 
Ophthalmology, Baylor College of Medi- 
cine, and Wilmer Institute of Ophthal- 
mology, Johns Hopkins University Hos- 
pital and Medical School. The patients' 
clinical characteristics are summarized 
(Table 1). AH patients had either ortho- 
phoria or esophoria or esotropia not ex- 
ceeding 7 prism diopters at distance, and 
esotropia or intermittent esotropia of larg- 
er magnitude at near fixation. Before treat- 
ment was begun the refractive error was 
fullv corrected on the basis of a recent 
cycloplegicrefraction. Amblyopic patients 
were first treated with occlusion therapy; 
and bifocals were not prescribed until 
visual acuity had equalized in both eyes. 

The bifocal power was titrated by 
adding plus lenses in +1.00 sphere steps 
to the patient’s spectacles until the mini- 
mal power required to reduce the angle of 
strabismus sufficiently to permit stable 
fusion was determined; the patient fixat- 
ed on an accommodative target at 33 cm 
during this procedure. The bifocal power 
prescribed ranged from +1.00 sphere to 
+3.50 sphere accorcing to the individu- 
al’s needs. 

One might argue that for a measure- 
ment in an office with additional plus 
lenses, a patient will not relax his accom- 
modation sufficiently to make this deter- 
mination, so bifocals need to be worn for 
some time before their full effect on near 
deviation can be assessed. If this were so, 
further reduction of near deviation after 
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TABLE 1 


CLINICAL CHARACTERISTICS OF 84 PATIENTS 
TREATED WITH BIFOCALS* 


a a ESSERE AA RYH EE E 
rant terete rere erra arret Petre ren rra erm Pt ETA dona 


VW reete hide eri M rrr rh armo rri Arr rra dria ifta dr dr rrr adr ovt arret id dar re lr A rre aaa drm iriran in 
it n Arria tsaarinna ninaamini Arr vanta tr 


Mean age of onset 

Incidence of congenital esotropia 

Surgery before therapy 

Mean age at beginning of therapy 

Mean duration of therapy 

Mean refractive error at onset of therapy 
(spherical equivalent) 

Mean refractive error at end of therapy 
(spherical equivalent) 





*D indicates diopters. 


the patient had worn bifocals for several 
weeks would be expected. To clarify this 
point, in a preliminary study we com- 
pared measurements taken during the 
first examination at near fixation through 
+3.00 lenses in 20 patients with those 
obtained after bifocals had been worn for 
5 to 15 weeks. On the second examina- 
tion, the near deviation had remained the 
same or had increased in all patients 
except two in whom the deviation had 
decreased. We concluded, therefore, that 
prescription of bifocals on the basis of 
measurements made during an office ex- 
amination is usually justified and, in most 
patients, wearing bifocals for several 
weeks is not likely to reduce the deviation 
further. 

In patients whose response to bifocals 
was doubtful, a trial with press-on lenses 
was often helpful before ordering the 
final prescription. A flat-top, executive 
style bifocal was prescribed to all pa- 
tients, and the optician was instructed 
that the separation line between distance 
and near segments should bisect the pupil 
with the eyes in primary position. After 
the patient had obtained his glasses, the 
correct fitting of the bifocal was ascer- 
tained. 

We estimated the stimulus AC/A with 
the gradient method. A change in the 
stimulus to accommodation was pro- 





27.2 mos (1 mo - 72 mos) 
17 patients 
19 patients 
65.4 mos (30 mos - 120 mos) 
35.8 mos (3 mos - 168 mos) 
R.E.: +2.9 D (4.50 to 4 7.5) 
L.E.: +3.0 D (4.37 to 48.5) 
R.E.: +3.1 D (plano to 6.8) 
L.E.: 43.2 D (plano to 48.3) 
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duced by measuring the angle of strabis- 
mus with the prism cover test with and 
without +3.00 spherical lenses while the 
patient, with his refractive error fully 
corrected, was describing the contents of 
a small picture, or if older, was reading 
the equivalent of 6/6 (20/20) letters at a 
viewing distance of 33 cm. The difference 
between these measurements represents 
the amount of accommodative conver- 
gence relaxed by reducing the accommo- 
dative stimulus 3 diopters; the AC/A was 
calculated by dividing by three the differ- 
ence between the near measurement de- 
termined with and without +3.00 lenses. 
This two-point gradient is based on the 
assumption that the ratio is linear and it 
has been pointed out that more than two 
points are required to plot the AC/A accu- 
rately.6 Nevertheless, our method is use- 
ful and widely employed to estimate, for 
clinical purposes, whether a patient has a 
high or low AC/A.*^$-19 

During the course of treatment, cyclo- 
plegic refraction was done semiannually 
in all patients with either 1% atropine 
sulfate or 196 cyclopentolate hydrochlor- 
ide, and the distance and near correction 
adjusted if the refractive error had 
changed. On each return visit, the near 
deviation was remeasured with and with- 
out minus lenses held over the bifocals. If 
the patient was able to maintain fusion at 
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TABLE 2 
LONG-TERM EFFECT OF BIFOCALS IN 84 PATIENTS 
uu No. of 
Group Effect Patients 
l Fuses at near and distance without bifocals 12 
2 Progressive improvement of fusional control, 
needs less bifocal power, still under treatment 19 
d Total dependence upon bifocals without 
improvement of fusional control 39 
4 Deterioration of binocular function while 
treated with bifocals 14 
Total 84 
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near fixation with less bifocal power than 
he was currently wearing, the bifocal 
power was reduced. 


RESULTS 


We recorded the long-term effects of 
bifocals in these 84 patients (Table 2). 
Patients in Group 1 no longer required 
bifocals to maintain steady fusion at near 
and were considered cured. Patients in 
Group 2 manifested improved fusional 
control of their near deviation and re- 
quired less bifocal power than at the 
beginning of therapy; they still receive 
treatment, and can be expected to im- 
prove further. Patients in Group 3 were 
fusing through their bifocal segments but 
a reduction of bifocal power was not 
possible in spite of prolonged therapy, 
and they were completely dependent on 
their bifocal lenses in maintaining fusion 
at near fixation. Patients in Group 4 
showed an initial good response to bifo- 
cals, but they slowly lost fusional control 
of their near deviation while on maximal 
therapy (+3.50 sphere bifocals). 

All clinical characteristics at the onset 
of therapy that would indicate which 
patients were likely to benefit from bifo- 
cals are listed (Table 3). Most of these 
data are surprisingly uniform. Between 
the four groups there is little, if any, 
variation in the age at the beginning of 


therapy, the duration of therapy, the inci- 
dence of congenital esotropia and of pre- 
vious surgery, the refractive error, and the 
angle of the deviation at near and distance 
fixation at the beginning of therapy. How- 


ever, the AC/A ratios were highest and 
good 
(aimed at eliminating suppression, disso- 


results from  orthoptic therapy 
ciating convergence from accommoda- 
tion, and increasing the amplitude of di- 
vergence) were obtained most often in 
patients in Groups 1 and 2. 

We analyzed the data further to identify 
the factors that led to cure, improvement, 
or deterioration. Improved binocular 
function in patients of Groups 1 and 2 
was brought about by a spontaneous de- 
crease of the near deviation that permitted 
fusional control of the residual deviation 
or by an increase in fusional divergence 
amplitudes with the near deviation re- 
maining the same. Since it is known that 
hypermetropia tends to increase in chil- 
dren of the age being studied,!*!? one 
may argue that a decrease of the near 
deviation could have been caused by an 
increase in the power of the distance 
correction during the course of therapy. 
However, the mean refractive error 
(spherical equivalent) did not significant- 
ly increase in most patients during this 
period, and for that reason the decrease of 
the near deviation could not have been 
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TABLE 3 


CLINICAL CHARACTERISTICS IN PATIENTS GROUPED 
ACCORDING TO THERAPEUTIC RESULTS 
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Group 
Characteristics l 
Age at beginning of therapy* (mos) 70 
Incidence of congenital esotropia 3 
Previous surgery 3 
Duration of therapy* (mos) 58 
Refractive error* 
R.E. -3.00 D 
L.E. 43.00 D 
AC/A* pe 
Esodeviation at onset of therapy 
through distance correction* 
Near 26 
Distancet 6 
Esodeviation at end of therapy* 
Near 1i 
Distance} 4 
Orthoptics 7 (58%) 
Total No. patients 12 


833 
Group Group Group 
2 3 4 
60 68 59 
5 q 2 
2 12 2 
34 45 40 
+2.50 D +3.00 D +3.00 D 
+2.50 D +3.00 D +3.00 D 
Ror 6.1: 1 48:1 
30 25 19 
7 6 T 
2] 25 n 
3 4 10 
3 (16%) 4 (10%) 1 (7%) 
19 39 14 
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* Arithmetic mean. 
Hncludes esophorias and esotropias. 


caused by decreased accommodative ef- 
fort as a result of correction of additional 
hypermetropia. 

In all patients in Group 4, function 
deteriorated because of an increase of the 
near deviation, which resulted in eventual 
loss of fusion control despite maximal 
bifocal correction. Atropine refraction 
was performed at semiannual intervals 
as in the other groups, and optical under- 
correction of an increasing hypermetropia 
was not a contributing factor. Four pa- 
tients in Group 4, in whom deterioration 
of binocular functions at near fixation was 
diagnosed, were treated with miotics as 
well as bifocals; however, this therapy 
was ineffective inffurther reducing the 
near deviation by a significant amount. 


DISCUSSION 
Thirtv-one of 84 patients were either 
cured or improved in a manner suggest- 
ing eventual cure with further therapy 


and an additional 39 patients maintained 
fusion with bifocals for several years. 
Thus, bifocals emerge as a powerful and 
effective tool in the management of eso- 
tropia with a high AC/A ratio. 

In patients in whom fusional control 
deteriorated under therapy (Group 4), 
AC/A ratios were generally lower at the 
beginning of therapy than in those who 
did well. This observation suggests there 
are two types of esotropia which share the 
common characteristic of having a devia- 
tion that is significantly greater at near 
than at distance fixation. The first type is 
more frequently encountered in patients 
whose deviation decreases with bifocal 
therapy; the AC/A ratio is high and the 
near deviation can be effectively reduced 
with additional plus lenses. The second 
type of esotropia is most commonly seen 
in patients in Group 4; the AC/A ratio is 
normal or lower than normal, and bifocals 
are less effective in reducing the near 
deviation. Our study has shown that in 
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patients with the first type of esotropia, 
for which we suggest the term “accommo- 
dative convergence excess," the AC/A ratio 
and, thus, the near deviation tend to de- 
crease with time so that the bifocals can 
be gradually reduced and eventually dis- 
continued. Orthoptie therapy in such pa- 
tients has contributed to good functional 
results. With the second tvpe, excessive 
convergence must occur on a basis other 
than accommodation, perhaps from in- 
creased tonic convergence, for relaxation 
of accommodation by additional plus 
lenses had little effect on the deviation. 
We suggest the term "nonaccommodative 
convergence excess" for this type. Our 
study has shown that patients with this 
anomaly, while initially responding well 
to bifocals as long as the near deviation is 
small, will eventually lose fusional con- 
trol as the near deviation increases be- 
yond a point where additional plus lenses 
are effective. Thus, a low AC/A ratio at the 
beginning of biocal therapy emerges as an 
unfavorable prognostic sign, and the phy- 
sician must guard against deterioration of 
binocular function when such patients 
are treated with bifocals. 

The question arises as to how to treat 
patients of the Groups 3 and 4 type. 
Those who depend on their bifocals to 
maintain fusion can be observed for many 
years in the hope that fusional control 
will eventually improve and that bifocal 
power can be reduced. However, treat- 
ment in many cases is merelv symptomat- 
ic and once a child reaches his teens 
bifocals may become a cosmetic problem 
and may interfere with athletic activities. 
Rather than keeping such children in bi- 
focals, we have recently begun to recess 
both medial recti when such patients 
reach their early teens. The initial results 
have been encouraging, but follow up 
over a longer period of time is necessary 
to assess the ultimate value of this thera- 
py. On the other hand, those patients who 
lose their ability to fuse at near while 
under maximal bifocal therapy (Group 4) 
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deserve surgical correction without delay 
to preserve binocular functions. 


SUMMARY 


We treated 84 patients with a partially 
refractive accommodative esotropia with 
bifocals. Twelve patients were able to 
fuse without bifocals at the end of thera- 
py; in 19, the bifocal power could be 
reduced and further improvement can 
be expected in the future. Thirty-nine 
remained dependent on bifocals; and in 
14, fusion had deteriorated in spite of 
therapy. Patients with a high AC/A ratio 
and those receiving supportive orthoptic 
treatment seemed to fare best with bifo- 
cals. In those with a low AC/A ratio, 
fusion tended to deteriorate because of a 
slowly increasing esodeviation at near 
fixation. 
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Although many reports have been done 
on diabetic retinopathy, only a few stud- 
ies have been done on secondary diabetic 
retinopathy because of its low incidence. 
In cases of chronic pancreatitis, diabetes 
is caused by the disturbance of pancreatic 
endocrine functions. Diabetic retinopa- 
thy has been widely investigated, since 
the analysis of a disease such as pancreat- 
ic diabetes is useful in elucidating the 
mechanism of diabetes mellitus. Addi- 
tionally, retinopathy caused by pancreatic 
diabetes may also provide information 
useful in explaining the mechanism of 
retinopathy in primary diabetes. 

We investigated retinopathy in pancre- 
atic diabetes to compare primary and sec- 
ondary diabetic retinopathy. 


MATERIAL AND METHODS 


The 47 cases we studied were diag- 
nosed as chronic pancreatitis by the pan- 
creatic function test or by a survey of 
surgery over a ten-year period (1966 to 
1975) at the Diabetes Mellitus Clinic of 
Tohoku University. There was no family 
history of diabetes. The eyes of the pa- 
tients were examined in detail by direct 
and indirect ophthalmoscopy. Fluores- 
cein angiography was performed in 11 
cases. 

Before surgery, we performed the sec- 
retin-pancreozymin test in all patients. 
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Lipid content in the stool was measured 
in patients postoperatively. The patients 
were divided into four groups according 
to the grade of decrease in pancreatic 
exocrine function: normal, slight, moder- 
ate, and severe. Furthermore, patients un- 
derwent standard oral glucose tolerance 
test with 50 g of glucose. The patients 
were then divided into three groups: nor- 
mal, borderline, and diabetic. Glucose 
tolerance was classified according to the 
recommendation of the Committee of the 
Japan Diabetic Society. Diabetic glucose 
tolerance was defined as the peak level of 
blood glucose of more than 180 mg/100 
ml, and as the two-hour level of more than 
140 mg/100 ml. To investigate the func- 
tion of the islets of the pancreas, we 
studied plasma response of insulin and 
glucagon to arginine.! 

In all cases diagnosed as pancreatitis, 
patients fulfilled the following criteria: 
(1) typical episodes of acute pancreatitis, 
(2) calcified pancreas from X-ray film 
findings, and (3) abnormalities of the 
pancreozymin-secretin test (normal val- 
ues: amylase value, 1.6 ml/kg of body 
weight; bicarbonate value, 70 mEq/liter; 
and serum amylase level, 800 units/kg of 
body weight). 


RESULTS 


According to the results of the glucose 
tolerance tests, the patients were divided 
into three groups: two were normal, ten 
borderline, and 35 diabetic (Table 1). 
The age distribution of retinopathy ap- 
pears in Table 2. The peak ages of occur- 
rence of retinopathy were 30 to 40 vears. 
In seven of 28 cases of pancreatic diabe- 
tes, diabetic retinopathy developed with- 
in ten years of the onset of diabetes 
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TABLE 1 


RESULTS OF GLUCOSE TOLERANCE TEST 
AND OCCURRENCE OF RETINOPATHY 
IN CHRONIC PANCREATITIS 


—— E E E EE 





Glucose 
Tolerance 
Test 
No. of | Diabetic* Border- Normal 
Cases line 
Men 38 30 (05 T 1 
Women 9 5 (1) 3 1 
Total 47 35 (8) 10 2 


*Numbers in parentheses indicate occurrence of 
retinopathy. 


mellitus (Table 3). Calcified pancreatitis 
occurred in seven of eight cases with 
retinopathy, and chronic noncalcified 
pancreatitis occurred in one of eight cases 
after several attacks of pancreatitis (Table 
4). 

Retinopathy with several microaneu- 
rysms was found in seven cases by di- 
rect ophthalmoscopy, but only one case 
confirmed by fluorescein angiography re- 
vealed a few microaneurysms, dilatation 
of precapillary venules, and leakage of 
the dye from the capillary bed. In three 
cases, dye leakage was almost always ob- 
served at the same area of microaneurysm 
(Figure). These hyperfluorescent dots 
were aneurysms and not drusen. The 
grade of retinopathic changes in all cases 
was limited within grade Ia to IIa (that is, 
microaneurysm to dot hemorrhage), ac- 
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TABLE 2 


SEX, AGE, AND INCIDENCE OF PATIENTS WITH 
RETINOPATHY OF PANCREATIC DIABETES 


r————— Á——PÁM—M— ERES 
MPa Aem Ar A e arm a m amiet rian erm mare iur rrt Lum airn: 





Incidence of 


Age (vrs) Men Women Retinopathy 
20-29 ] > l 
30-39 12 2 3 
40-49 15 l 2 
50-59 4 0 2 
60-69 2 ü 
10- l ] 0 
Total 39 8 § 


| 
| 
| 


cording to Scott's classification? in pri- 
mary diabetic retinopathy. Thus, the 
slight diabetic retinopathy observed in 
this study is of particular interest. 

Of nine cases showing normal lipid 


TABLE 3 
RETINOPATHY IN RELATION TO DURATION 


meia pe mmn un sr urere Pa irarum e mtr arra prr a tara ror rry anneanne d n a: 
AAR Het bri HH ie tet HH AEA teint e Hn i rete Be PH EN Hd bls eres EP bet IH IS Erin SEA ES ttt Parr rr HE Hen ee AR HE He Fre A rtr ter 





Duration of No. of Cases of 


Diabetes (yrs) No. of Patients Retinopathy 
0-5 15 NS 7 
5-10 10 2 

10-15 2 l 

Over 15 1 0 
Unknown 1 0 

Total 30 8 





contents in the stool postoperatively, reti- 
nopathy was found in two cases. Retinop- 
athy was also observed in four of nine 
cases with mild disturbance of pancreatic 


TABLE 4 


tpmiqteiemmim, 


Family Duration of Grade of 
Case Age History Pancreatic Diabetic 
No. Sex (yrs) of Diabetes Diabetes Retinopathy 
H F 26 — 7 yrs Scott la 
2 M 36 — 7 vrs Scott Ha 
3 M 56 — 9 yrs Scott Ia 
á M 36 — A yrs Scott Ta 
5 M 37 — 4 yrs 5 mo Scott la 
6 M 45 — 12 yrs 1 mo Scott Ia 
7 M 55 — 5 yrs Scott la 
8 M 44 = 9 mo Scott Ia 


*N.E. indicates no examination. 


————P '——— —— ÓÁÓR IN RI GERBER AP ey hn cp HNL 
T a I EANA P EAA aan U AA aaneen A D a  I WSDOT Io Dy aa paag anaa ined 


a aaa a a aAA Late AAT UA nn T n e eee ie ee 


ae ann 


Pancreatic Diabetic 

‘Pancreato- Exocrine Glucose Insulin Glucagon 
lithiasis Disturbance Tolerance Response Response 
Present Moderate Slight NE 7 NE 
Presem Moderate Moderate N.E. N.E. 
Absent Severe Severe N.E. N.E. 
Present Moderate Moderate Decreased Decreased 
Present Normal Slight Decreased = Normal 
Present Severe Slight NE. N.E, 
Present Normal Slight Decreased Decreased 
Present Moderate Severe N.E. NE. 


—— '"—— — ————— Á aana anaana 
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Figure (Maekawa and associates). Fluorescein fundus angiograms of diabetic rectinopathy secondary to 
chronic pancreatitis (top left, Case 5; top right, Case 6; bottom left, Case 7; bottom right, Case 8 of Table 4). 


exocrine function, and in two of 18 cases 
with severe exocrine disturbance. How- 
ever, we observed no relationship be- 
tween retinopathv and disturbance of 
pancreatic exocrine function (Table 5). 
All cases of diabetic retinopathy 
showed an abnormal glucose tolerance 
curve. The arginine tolerance response 
test was performed in 13 patients. Plasma 
responses of both insulin and glucagon to 
arginine were decreased in ten of 13 
cases. Two of 13 cases showed decreased 
insulin and increased glucagon response. 
The arginine tolerance response test was 
performed in three of eight cases with 
diabetic retinopathy and showed a de- 
crease in insulin and glucagon response, 


and normal glucagon response in one case 
(Table 4). 


DISCUSSION 


In 1963 Marks and Bank® observed 
abnormal glucose tolerance in 71% of 
chronic pancreatitis cases, whereas Mat- 
sudat observed the same in 89% of cases 
including borderline and diabetic types. 
We observed abnormal glucose toler- 
ance curves in 7496 of the diabetic cases 
and in 9496 of the borderline and diabetic 
cases. 

Sprangue? first reported diabetic reti- 
nopathy in two cases with secondary dia- 
betes caused by pancreatitis. The retinop- 
athv appeared in the fundus ten vears 
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TABLE 5 
RETINOPATHY IN RELATION TO DISTURBANCE 
OF PANCREATIC EXOCRINE FUNCTION 


Pancreatic Exocrine No. of Cases of 


" Function No. of Patients  Retincpathy 
Normal* 9 2 
Disturbance 

Slight 5 0 
Moderate 9 4 
Severe 10 2 
No performance 6 C 


—————————————————————————————————————————————————————— 


* Postoperative case. 


after the onset of pancreatic diabetes. 
Deckert$ reported a case of retinopathy 
that was detected 12 years after the 
onset. Duncan, Macfarlane, and Robson? 
reported a case of retinopathy that ap- 
peared 24 years later, and Tutin and as- 
sociates,® three cases after nine, 13, and 
18 vears, respectively. However, these 
reports lack a detailed description of 
the retinopathy in secondary diabetes. 
Fukuda and Yamazaki? reported a case of 
progressive diabetic retinopathy that 
manifested itself ten years after the onset 
of diabetes. Their patient died of severe 
nephropathy. Koh!? reported a case that 
appeared seven years later. Recently, 
Sevel, Bank, and Jackson!! reported two 
cases of diabetic retinopathy in 27 cases 
of chronic pancreatitis. A few microan- 
eurysms were recognized by fluorescein 
angiography in one case. The incidence 
of diabetic retinopathy in the control 
group of patients with primary diabetes 
mellitus was 30%, whereas the incidence 
in the pancreatic diabetes group was 
7.4606. 

In our study, 35 of 47 cases with chron- 
ic pancreatitis showed diabetic character- 
istics with respect to the glucose tolerance 
curve, and moreover, diabetic retinopathy 
was found in eight cases (23%) of pancre- 
atitis with diabetic glucose tolerance. 
This percentage was higher than in the 
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previous reports. The reason for such a 


high incidence of diabetic retinopathy 
may be the use of fluorescein angiogra- 
phy; the possibility cf pancreatic diabetes 
occurring in primarv diabetes must also 
be considered. Moreover, a comparison 
between pancreatic diabetes and primary 
diabetes is difficult because of the few 
published reports on pancreatic diabetes. 
As reported by Sevel, Bank, and Jack- 
son,'! the incidence of retinopathy in 
secondary diabetes was still lower than 
that of retinopathy in primary diabetes.!? 
They speculated thet the low incidence 
results because the majority of patients 
with pancreatic diabetes die at a fairly 
for observation. Generally, retinopathy in 
secondary diabetes occurs after a long 
duration of diabetes. However, retinopa- 
thy was found within five vears of the 
onset of secondary diabetes in five of our 
cases. The chronic pancreatitis was prob- 
ably in an advanced stage, which suggests 
a long duration of diabetes. With the 
exception of Fukuda and Yamazaki's 
vase, ? which might be a mixed type hav- 
ing a genetic factor of primary diabetes, 
fundus changes in almost all reported 
cases and in our cases of pancreatic dia- 
betes showed slight retinopathy. 
pancreatic diabetes is protected against 
retinopathy either because of a relatively 
deficient growth hormone level? or a 
relative hypolipidemia.'* 

The mechanism of diabetic retinopathy 
has been discussed mainly on the basis of 
pancreatic endocrine function, especially 
the insulin response. But Unger and 
Orci! reported that diabetes mellitus may 
not be the simple consequence of relative 
or absolute deficieney of insulin alone, 
but may be related to the presence of 
glucagon. They hypcthesized that diabe- 
tes mellitus is the consequence of a 
bihormonal disorder in which a relative 
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or absolute deficiency of insulin and a 
relative or absolute excess of glucagon are 
both etiological factors, and that the pres- 
ence of glucagon is essential to diabetes 
mellitus. From the results obtained in this 
study, we think that the dysfunction of 
metabolism in pancreatic diabetes is 
somewhat different from that in primary 
diabetes. Previously, we reported that in- 
sulin and glucagon responses were re- 
duced in chronic pancreatitis as shown in 
the arginine test, whereas primary diabe- 
tes showed decreased insulin response 
and increased glucagon responses.! There- 
fore, the metabolic conditions of primary 
and pancreatic diabetes seem to be differ- 
ent. The arginine test was performed in 
13 cases with chronic pancreatitis, since 
diabetic retinopathy might be caused by 
the endocrine dysfunction of the pancreas. 
Three cases with retinopathy among 13 
cases of chronic pancreatitis did not show 
the same pattern of pancreatic endocrine 
dysfunction characteristic of primary dia- 
betes cases. Two of the three cases with 
retinopathy showed reduced insulin and 
glucagon responses, and one of the three 
cases showed decreased insulin and nor- 
mal glucagon responses. The insulin: 
glucagon ratio was markedly decreased in 
primary diabetes and was almost normal 
in pancreatic diabetes with chronic pan- 
creatitis. But it is not certain whether our 
cases showed the same pattern of en- 
docrine function of the pancreas as in 
primary diabetes because we could not 
observe the endocrine function of the 
pancreas for a long enough time in 
such patients. 

Although pancreatic endocrine func- 
tions in Cushing's syndrome have the 
same pattern as in primary diabetes,!9 
which showed decreased insulin re- 
sponse and increased glucagon response, 
retinopathy was rarely observed in Cush- 
ing's syndrome.!? Thus the reason for the 
low incidence of retinopathy in secon- 
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dary diabetes cannot be explained only by 
the abnormalities in metabolism and by 
deviation of insulin:glucagon ratio. 

Matsuda? reported that chronic pancre- 
atitis frequently causes abnormal glucose 
tolerance. However, the results obtained 
in this experiment indicate there is no 
relation between the frequencv of diabet- 
ic retinopathy and the exocrine dysfunc- 
tion of the pancreas. 

The disturbance of glucose tolerance 
occurs frequently in patients with chronic 
pancreatitis, but its degree is not so re- 
markable as in primary diabetes. More- 
over, it is apparent that various factors, 
such as genetic factor, age, diabetic dura- 
tion, and the control of blood glucose may 
be responsible for diabetic retinopathy. 
Since all the cases in our study have no 
familial history of diabetes mellitus, we 
suggest that they have no genetic factor 
for primary diabetes in these cases. Ac- 
cording to Siperstein,'? the capillary 
basement membrane of the muscle 
showed distinct morphological changes 
in primary diabetic patients compared 
with those in secondary diabetic ones. In 
primary diabetes, the width of the capil- 
lary basement membrane was measured 
to be about 240 nm, whereas in secondary 
diabetes of chronic pancreatitis, it was a 
little narrower than 160 nm, similar to the 
width, 110 nm, of normal controls. The 
results suggest that hvperglycemia due to 
conditions other than genetic diabetes is 
not likely to produce typical retinopathy. 
Therefore, the low frequency of diabetic 
retinopathy in secondary diabetes may be 
related to the lack of a diabetic genetic 
factor. On the other hand, diabetic reti- 
nopathy might occur in cases with a long 
duration of glucose intolerance. 


SUMMARY 


We found abnormal glucose tolerance 
curves in 45 of 47 patients with chronic 
pancreatitis and observed secondary dia- 
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betic retinopathy in eight of 45 cases 
showing slight changes in the fundus. 
Abnormal glucose tolerance curves were 
somewhat related to the exocrine dys- 
function of the pancreas. Slightly abnor- 
mal glucose tolerance curves were ob- 
served frequently in patients with chronic 
pancreatitis, and both insulin and gluca- 
gon responses were decreased. We could 
not explain the cause of the low frequen- 
cv of secondary diabetic retinopathy in 
pancreatic diabetes from the results of 
insulin and glucagon response tests. 
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Metachromatic leukodystrophy of the 
late infantile and adult types! chiefly af- 
fects the myelin sheaths of the central and 
peripheral nervous system. Accumulation 
of residual bodies has also been demon- 
strated in neurons by light microscopy? 
and by electron microscopy.? In the late 
infantile form of metachromatic leuko- 
dystrophy,^ metachromatic granules have 
been documented in the retina, both by 
light microscopy*9 and electron micros- 
copy.* Since lysosomal! disorders of late 
clinical onset tend to reveal a less wide- 
spread morphological involvement of 
cells and organs lysosomal pathology in 
the retina of adult metachromatic leuko- 
dystrophy may differ from that of the 
infantile type. The following studies, to 
our knowledge, represent the first account 
on the ultrastructure of the retina in adult 
metachromatic leukodystrophy. 


CASE REPORT 


This 46-year-old woman first complained of back- 
ache at the age of 40 vears. Only a mild facial 
hypokinesia was noted. Motor nerve conduction 
velocities of ulnar and peroneal nerves were reduced 
to 36 m per second and 30.9 m per second, respec- 
tively. Two vears later she developed depression. 
She walked with small steps and flexed knees; her 
gait and posture were unsteady. At 44 years of age, 
she had dementia, dysarthria, a mild central facial 
palsy, and a Babinski sign on the left side. Both 
pupils reacted equally and sluggishiy to light. A 
slight nystagmus to the left was noted. Retinal and 
papillary changes were absent. Her sural nerve 
conduction velocity was 23.1 m per second. Her 
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physical and mental state continued to deteriorate. 
Shortly before her death, ophthalmoscopy only re- 
vealed slightly pale optic disks. No further ophthal- 
mopathological findings were recorded. Biochemi- 
cally, her leucocytic arylsulfatase A activity had 
shown values of 2.8 and 5.7 nanomoles of nitro- 
catechol per hour per milligram of protein (normal, 
50 to 125). She had excreted 0.2 to 0.4 and 0.4 mg/24 
hours of sulfatides on two occasions (normal, less 
than 0.01). Her brother and her son were homozy- 
gously afflicted with adult metachromatic leukodys- 
trophy. Detailed reports on her clinical and labora- 
tory findings have previously been published.*? 


MATERIAL AND METHODS 


Posterior halves of both eyes were re- 
moved within three hours after death. 
Parts of both retinas were frozen in iso- 
pentane in liquid nitrogen, cryosectioned 
and stained with hematoxylin-eosin, acid 
cresyl violet, toluidine blue, PAS, and 
for acid phosphatase. Formalin-fixed, par- 
affin-embedded sections of both optic 
nerves were stained with hematoxylin- 
eosin, luxol fast blue-PAS, the Klüver- 
Barrera technique, and the Bodian meth- 
od. Additional small blocs of tissue were 
fixed in cacody-late-buffered 3 96 glutaral- 
dehyde and further processed for electron 
microscopy by using previously outlined 
techniques.!9 


RESULTS 


Light microscopy-—Cryostat sections of 
the retina did not reveal metachromatic 
material in any retinal layer or the under- 
lving choroid. Acid phosphatase activity 
was prominent in ganglionic cells and 
pigment epithelial cells (Fig. 1, top left). 
One-micron thick, Araldite-embedded, 
toluidine blue-stained sections showed a 
regular layering of the retina with well- 
preserved photoreceptors. The pigment 
epithelial layer was studded with brown 
and black pigment granules. Several gan- 
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Fig. 1 (Goebel and associates). Top left, Acid phosphatase activity in pigment (P) epithelial layer and in 
ganglionic (C) cells. Top right, Well-preserved layers of the retina with a large ganglionic (G) cell. Bottom 
left, Metachromatic (M) granules in optic nerve. Bottom right, Regular myelination and glial cells in optic 


nerve (top left, x 300; top right, araldite, toluidine blue, x450; bottom left, acid cresyl violet, x 120; bottom 
right, LFB-PAS, x50). 
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glionic cells revealed numerous, cyto- 
plasmic inclusion bodies (Fig. 1, top 
right). Metachromatic material (Fig. 1, 
bottom left) and acid phosphatase activity 
were encountered in optic nerve cryostat 
sections. Paraffin-embedded optic nerves 
did not disclose any clear-cut demyelina- 
tion (Fig. 1, bottom right) or loss of axons. 

Electron microscopy—Abnormal lyso- 
somes were found in only a few ganglion- 
ic cells (Fig. 2). These residual bodies 
were bound by a trilaminar membrane. 
They varied considerably in size and fine 
structural detail Intralysosomal mem- 
branes were occasionally arranged in 
small stacks (Fig. 3, top). Other residual 
bodies contained electronlucent areas, 
faint interspersed membranous profiles, 
and single or multiple round opaque 
droplets, probably representing neutral 
lipids (Fig. 3, middle left). In other resid- 
ual bodies, faintly visible membranes al- 
ternated with electronlucent, slit-like 
spaces and a finely granular dark matrix 
(Fig. 3, middle right). A few large inclu- 
sions showed a conglomerate of mem- 
branes, granular matrix, lipid droplets 
and stacks of lamellae loosely arranged in 
a circular fashion (Fig. 3, bottom). There 
were many transitions between membra- 
nous residual bodies and regular lipo- 
fuscin. Only ganglionic cells harbored 
such membranous residual bodies. Large 
lipofuscin granules composed of a granu- 
lar matrix and various lipid droplets were 
occasionally found in other nerve cells of 
the retina, such as the bipolar layer, proc- 
esses of the inner plexiform layer, glial 
cells, and various mural cells of the vas- 
culature. The photoreceptors were well 
arranged. In several photoreceptor inner 
segments, usually closely related to the 
external limiting membrane, we found 
single or multiple small membrane- 
bound inclusions (Fig. 4); higher magni- 
fication revealed that these consisted of 
randomly arranged, ill-defined membra- 
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nous fragments (Fig. 4, inset). These 
bodies differed from regular mitochon- 
dria of photoreceptor inner segments. A 
matrix and mitochondrial cristae could 
not be identified in these bodies. The 
pigment epithelial cells were well en- 
dowed with melanin-bearing inclusions 
and other granular residual bodies, appar- 
ently representing lipopigments. In some 
such lipopigment bodies, wedge-shaped 
melanin granules still exhibited a faint 
striatal skeleton of melanosomal origin. 
Bruch's membrane was occasionally 
broadened by extracellular amorphous 
and vesicular material located between 
the basal lamina of the pigment epithelial 
cells and the basement membrane of the 
choriocapillaris. The choroid revealed 
many melanocytes that harbored only 
melanin inclusions and no lipofuscin or 
other abnormal residual bodies. Macro- 
phages of the choroid contained lipo- 
pigments and a few huge, electronlu- 
cent vacuoles with only marginal, finely 
granular, electron-dense material (Fig. 5, 
left). Other macrophages showed large, 
membrane-bound residual bodies whose 
content consisted of flecks of granular 
matrix, multiple lipid droplets, and nu- 
merous flame-shaped melanin bodies 
(Fig. 5, right). Lipofuscin was encoun- 
tered in Schwann cells of unmyelinated 
axons of the choroid. Membranous resid- 
ual bodies (Fig. 6) were present in 
Schwann cells of choroidal myelinated 
axons that resembled inclusions in sural 
nerve Schwann cells of this patient.!! 


DISCUSSION 


Clinically and ophthalmologically, in- 
volvement of the retina by the sulfatide 
storage process did not become appar- 
ent. Slight pallor of both optic disks 
was only seen shortly before death. In late 
infantile metachromatic leukodystrophy, 
a cherry red spot may occasionally ap- 
pear.!2 In this respect, ophthalmoscopic 
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residual (R) bodies, some of 





which show a globular (G) substructure (x 14,700). 


Fig. 2 (Goebel and associates). A ganglionic cell is filled with numerou 





Fig. 3 (Goebel and associates). Several residual bodies of ganglionic cells at higher magnification. Top, 





Only a few membranes, forming small stacks (S), are encountered. T, trilaminar limiting membrane. Middle 
left, In addition to membranes and granular matrix, several round opaque lipid globules are present in this 
lysosome, Middle right, A granular matrix alternates with stacks of faintly visible membranes. Bottom, A 
conglomerate body contains numerous membranes, lipid droplets, and a peculiar peripheral arrangement of 
membranes (top x66,700; middle left, x 72,500; middle right, x 72,500; bottom x24,000). 











). A photoreceptor inner segment contains a body, which at higher mag- 
nification (inset) consists of numerous short membranes (M), surrounded bv a trilaminar (T) membrane 
(x 18,400; inset, x 43,500). 


Fig. 4 (Goebel and associates). . 








Fig. 5 (Goebel and associates). Left, A choroidal macrophage contains a huge membrane-bound vacuole 
(V) with marginal electron-dense material and a lipopigment granule (L). Right, A large membrane-bound 
(M) residual body of a choroidal macrophage contains granular material (C), lipid droplets (L) and 
numerous minute melanin bodies (B) (left, x3,800; right, x12,800). 
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Fig. 6 (Goebel and associates). A Schwann cell of a choroidal myelinated axon contains membranous 
residual bodies (M) and lipid droplets (L) (x 18,400). 


findings of the retina in metachromatic 
leukodystrophy resemble those seen in 
the GM, gangliosidoses, which reveal a 
cherry-red spot in about 50% of the pa- 
tients afflicted with Type I, but not in the 
Type II patients,!? although membranous 
residual bodies do accumulate in the reti- 
na in GM, gangliosidosis, Type II.!* 

In late infantile metachromatic leuko- 
dystrophy, metachromatic material accu- 
mulates in several layers of the retina 
such as ganglionic and pericapillary 
cells,” the inner plexiform laver,? the 
internal granular and neuroepithelial 
layers$; but in adult metachromatic leu- 
kodystrophy, accretion of sphingolipids 
appears to be confined to the ganglionic 
cells. The reason for the sole involvement 
of ganglionic cells in adult metachromat- 
ic dystrophy is not clear. 

There are similar lysosomal entities of 


late onset with less accretion of residual 
bodies than the respective forms of early 
onset.! In Gaucher's disease, only the 
infantile type reveals neuronal involve- 
ment.!® Other such examples are Type II 
glycogenosis!” and GM, gangliosidoses.!? 
Seemingly, the degree of reduced arylsul- 
fatase A activity in metachromatic leuko- 
dystrophy does not correlate with the 
amount of stored sulfatides or with the 
clinical severity of the disease.!85 The ac- 
cretion of membranous residual bodies in 
ganglionic cells of the retina in adult 
metachromatic leukodystrophy may also 
reflect subtle damage to distal parts of 
their axons because of the myelin pathol- 
ogy. Or it may indicate a sulfatide metab- 
olism different from that of other neuro- 
nal cells in the retina. There may then be 
classes of retinal and central nervous sys- 
tem neurons that show a sulfatide metab- 


848 


olism resulting in sulfatide accumulation, 
such as anterior horn cells? or ganglionic 
retinal cells, and classes of other neurons 
that do not, such as cerebral and cerebel- 
Jar? or other retinal nerve cells. This pre- 
sents a challenge to the biochemist to 
study the sulfatide metabolism in various 
classes of neurons in metachromatic leu- 
kodystrophy. 

Residual bodies considered typical of 
metachromatic leukodystrophy, such as 
prismatic!? or tufaceous inclusions,! were 
not found in the retina of this patient, 
although they were present in her sural 
nerve.! Apparently, in metachromatic 
leukodystrophy, the ultrastructural mor- 
phology of intraneuronal residual bodies 
differs from that of glial and mesenchy- 
mal cells. The bodies have been de- 
scribed as laminated bodies in spinal an- 
terior horn neurons,? as laminated inclu- 
sion bodies in retinal neurons, and even 
as similar to residual bodies of Tay-Sachs 
disease.* 

Appearance of lipofuscin increases 
with age.?? This is probably the reason for 
the many lipopigment granules observed 
in retinal cells of our patient. The acid 
phosphatase activity noted by light mi- 
croscopy apparently is caused by these 
lipopigments in pigment epithelial cells, 
as well as to the membranous residual 
bodies of ganglionic cells. The process of 
lipofuscin generation, localized in the 
lysosomal compartment, may be en- 
hanced by a superimposed lysosomal dis- 
ease, such as metachromatic leukodystro- 
phy. In metachromatic leukodystrophy, 
this may result in the formation of residu- 
al bodies that contain both lipofuscin and 
metachromatic — leukodystrophy-specific 
material. A similar combined occurrence 
of lipofuscin and lysosomal glycogen has 
been observed in infantile Type II- 
glycogenosis.?! 

Although metachromatic material was 
evident in both optic nerves, no overt 
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demyelination and axonal loss were en- 
countered. This is reflected by the mild 
pallor of both optic disks, noted shortly 
before the patient's death. In another 
case of adult metachromatic leukodystro- 
phyr,?? the optic nerves also had been ex- 
empted from the otherwise advanced 
demyelinating process. 


SUMMARY 


A 46-year-old woman afflicted with bio- 
chemically proven metachromatic leuko- 
dystrophy had only mild optic atrophy 
shortly before her death. Repeated earlier 
ophthalmoscopic examinations had not re- 
vealed any retinal abnormalities. Light 
microscopy of the retina showed strong 
acid phosphatase activity in both en- 
larged ganglionic cells and pigment epi- 
thelial cells. Demyelination of both optic 
nerves was not noted. Ultrastructurally, 
membranous lysosomal residual bodies 
were confined to ganglionic cells. We 
found lipofuscin material in pigment epi- 
thelial cells, but also within metachro- 
matic leukodystrophy-specific residual 
bodies of ganglionic cells. The presence 
of lipofuscin represents the “wear-and- 
tear" phenomenon, possibly enhanced by 
the metachromatic leukodystrophy. 
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TERATOID INTRAOCULAR MEDULLOEPITHELIOMA 
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Tumors arising in the neuroectodermal 
epithelium of the ciliary body are rare.! 
Zimmerman? has studied these epithelial 
tumors extensively and classified? them 
into two main groups: (1) the medul- 
loepitheliomas occurring in children, 
which are often termed diktyomas*~®; and 
(2) the acquired adenomas and adenocar- 
cinomas. He believes that the intraocular 
medulloepitheliomas are congenital neo- 
plasms; or that at least the anlage from 
which they arise is present at birth, even 
though the clinical manifestations that 
lead to their first recognition may not 
develop until long after birth. In these 
uncommon congenital tumors, hetero- 
plastic elements, not usually observed in 
the eye, such as brain tissue, cartilage, as 
well as striated muscle fibers, usually 
resembling moderately to well-differen- 
tiated rhabdomyoblasts, have been de- 
scribed.?? 

The purpose of this report is to describe 
and illustrate our light microscopy obser- 
vations in a similar tumor, a teratoid 
malignant medulloepithelioma at an ad- 
vanced stage of its growth. 


MATERIAL AND METHODS 


The eye fixed in formalin was sent to us 
from Liberia for consultation. It had 
been enucleated from a l-year-old black 
girl suffering from severe pains; examina- 
tion revealed a blind right eye, tactilely 
hard, slightly proptosed, and containing 
an intraocular tumor. The preoperative 
diagnosis was retinoblastoma. The fellow 
eye was normal. 


From the Departments of Ophthalmology and 
Pathology, Hadassah University Hospital and the 
Hebrew University, Hadassah Medical School, Je- 
rusalem, Israel. 

Reprint requests to L. Yanko, M.D., Department 
of Ophthalmology, Hadassah University Hospital, 
P.O. Box 499, Jerusalem, Israel. 


850 


The bulb measured 20 mm in sagittal 
diameter and 18 mm in transverse and 
vertical diameters. The optic nerve was 
cut immediately at its exit. 

The eye, when divided sagittally into 
two halves through the optic disk, re- 
vealed a huge neoplastic mass that almost 
filled the vitreous cavity (Fig. 1); the mass 
had destroyed and replaced the normal 
architecture of the retina, ciliary body, 
and iris. Paraffin-embedded and frozen 
sections were prepared from the right and 
left half, respectively. 

Sections prepared from the paraffin 
blocks were stained with hematoxylin 
and eosin, Verhoeff-van Gieson’s stain, 
Gomori's trichrome, phosphotungstic 


acid-hematoxvlin and with Alcian blue 
(with and without prior treatment with 
Frozen 


hyaluronidase). sections were 





Fig. 1 (Yanko and Behar). Midsagittal section 
through the globe showing extension of tumor (he- 
matoxylin and eosin, x 5). 


AMERICAN JOURNAL OF OPHTHALMOLOGY 85:550—853, 1978 


VOL. 85, NO. 6 


stained with the PAS technique, with and 
without prior treatment with malt dia- 
stase, and with the panoptic technique of 
Del Rio Hortega. 
RESULTS 

The neoplasm varied markedly in its 
microscopic appearance. It consisted of 
aggregations, sheets and cords, or moder- 
ately large, rounded, or elongated but 
otherwise undifferentiated cells. Many of 
these cells appeared anaplastic and had 
mitotic figures. Adjacent to the areas of 
undifferentiated cells were other struc- 
tures that differed greatly in their histo- 
logic appearances: tubular elements lined 
by multilayered and poorly differentiated 
neuroepithelial cells that closely resem- 
bled the medullary epithelium of the 
embyonic retina (Fig. 2); rosette-like con- 
figurations analogous to those of retino- 
blastoma; and bundles of spindle-shaped 
and strap-like cells abundant with eosino- 
philic cytoplasm rich in glycogen. The 
Hortega technique demonstrated beauti- 
fully the typical cross striation of rhabdo- 
mvocvtes in many of these (Fig. 3). Vari- 
ous neoplastic cells were also observed as 
a diffuse and massive infiltration through- 
out the optic nerve. Islands of hyaline 
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Fig. 2 (Yanko and Behar). Tabular structures lined 
by poorly differentiated cells, imitating neural tube 
(hematoxylin and eosin, x 320). 
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Fig. 3 (Yanko and Behar). Rhabdomyoblasts with 
a large hvperchromatic and centrally located nucle- 


us and eytoplasm with both longitudinal and cross 
striations (Del Rio Hortega panoptic silver impreg- 
nation technique, x 420). 


cartilage surrounded by bundles of the 
strap-like cells were also present. This 
cartilaginous tissue contained a matrix 
that stained positive with Alcian blue and 
Most of the tumoral elements were 
embedded in a mucoid matrix which 
stained positive with Alcian blue, but 
was sensitive to hvaluronidase. Notice- 
able throughout the periphery of the tu- 
moral mass were numerous areas of calci- 
fication, apparently involving necrotic 
tumor tissue (Fig. 4). 


DISCUSSION 


Teratomas, etymologically “monstrous 
tumors, are lesions which contain an 
assemblage of organoid tissues mostly 
foreign to the site in which thev arise. 
Verhoeff® in 1904 described in minute 
detail a rare intraocular tumor that arose 
from the nonpigmented ciliary epitheli- 
um. He called it teratoneuroma. He point- 
ed out that the vitreous humor observed 
within the lesion was newly formed and 





Fig. 4 (Yanko and Behar). Foci of calcification in 
necrotic areas of tumor. (hematoxylin and eosin, X 


105). 


represented an integral part of the tumor. 
He also believed the formation of vitreous 
indicated the presence of mesoblastic tis- 
sue in this neuroectodermal tumor and, 
accordingly, related the case to the ter- 
atoma class of neoplasms. In reviewing 
this case, Zimmerman? found a total re- 
semblance of Verhoeffs tumor to à 
"pure" medulloepithelioma. Obviously 
Verhoeff had inappropriately used the 
term “terato-neuroma’ for the tumor he 
described. 

According to Zimmerman,? the pure 
medulloepitheliomas comprise elements 
that closely resemble the medullary epi- 
thelium and occasionally are made up of 
additional structures resembling those 
derived from the secondary optic vesicle, 
such as retinal pigment epithelium, cili- 
ary epithelium, vitreous, and neuroglia. 
The malignant type of this tumor also 
contains masses of neuroblastic cells with 


numerous mitotic figures resembling 
somewhat undifferentiated  retinoblas- 
toma. Additionally, some Flexner- 


Wintersteiner rosettes may also be pres- 
ent. 

The teratoid tvpe of medulloepitheli- 
oma contains heteroplastic tissues or tis- 
sue elements, as well as the medulloepi- 
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theliomatous components. Of these by far 
the most frequently observed element is 
hyaline cartilage. Zimmerman has de- 
scribed skeletal muscle in the tumor that 
usually resembles moderately to well-dif- 
ferentiated rhabdomyosarcomas.?? The 
presence of striated muscle elements in 
cerebelar medulloblastomas has long 
been recognized,9!? and recently Wood- 
ruff and associates! added three new 
cases to the seven previouslv reported 
cases of peripheral nerve tumors contain- 
ing rhabdomyosarcoma. These are re- 
ferred to by the same authors as malig- 
nant triton tumors. 

The histological observations made 
in our case are similar to those reported 
in ocular teratoid medulloepithelioma. 
Although it was recognized, clinically, 
when the patient was 1 year of age, it had 
extended and reached an advanced stage 
and spread throughout the optic nerve. 
Even though the occurrence of an intra- 
ocular tumor of this kind is rare, one 
should keep it in mind when proptosis 
and blindness are associated with a pain- 
ful eve in childhood. The calcification 
observed in our case indicated that this 
clinical finding may not always be 
pathognomonic of retinoblastoma,!? as is 
generally believed. 


SUMMARY 


The right eye of a l-year-old black 
infant with a painful blind eye was stud- 
ied histologically. It contained a tumor at 
an advanced stage of growth. The tumor 
consisted of moderately large, round, and 
elongated undifferentiated cells and ana- 
plastic cells with mitotic figures com- 
bined with multilayered, poorlv differen- 
tiated epithelial cells that resembled the 
medullary epithelium of embryonic reti- 
na. Strap cells with cross striation typical 
of striated muscle were also present, to- 
gether with islands of hyaline cartilage 
and areas of calcification. 
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OPHTHALMIC MINIATURE 


The glance she gave him was almost hostile, and curiously hard; 
for her face could look hard sometimes, in spite of its vouth and its 
flower-like skin. Those modish tortoise-shell spectacles gave her a 
very self-possessed look. Spectacles are queerly expressive things— 
almost more expressive, indeed, than eves. 


George Orwell, Burmese Days 
New York, Signet, 1963 


ASSOCIATION OF PRESUMED OCULAR HISTOPLASMOSIS 
WITH HLA-B7 


WILLIAM A. GODFREY, M.D., 
ROLAND SABATES, M.D., AND DONALD E. Cross, M.D. 


Kansas City, Kansas 


The best examples of the associations 
of certain HLA antigens with several spe- 
cific diseases involving the eye are the 
high correlations between HLA-B27 and 
ankylosing spondylitis! and Reiter's syn- 
drome.? Both of these diseases have a 
high incidence of acute recurrent iridocy- 
clitis. HLA-B8 has been linked with the 
keratitis sicca in Sjógren's syndrome*4 
and with myasthenia gravis.? Sjégren’s 
syndrome has been linked with HLA- 
DW3.® Vogt-Koyanagi-Harada's disease 
has been associated with HLA-BW22].? 
Additional studies have recently reported 
an increased frequency of HLA-B12 and 
B7 with primary open-angle glaucoma® 
and HLA B13 and BW17 in the pigment 
dispersion syndrome. We report herein a 
correlation between the HLA type B7 and 
the clinical syndrome known as pre- 
sumed ocular histoplasmosis. | 


SUBJECTS AND METHODS 


Thirty-one white patients in whom the 
clinical picture of presumed ocular histo- 
plasmosis was present were seen in con- 
sultation. These patients were selected as 
the first available for testing who fulfilled 
the clinical criteria for presumed ocular 
histoplasmosis. These criteria consisted 
of the typically described peripheral cho- 
rioretinal atrophic scars; in some cases 
peripapillary scarring was also noted. A 
clear vitreous was present in each patient. 
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Additionally, a hemorrhagic or nonhem- 
orrhagic macular lesion with disciform 
detachment and scarring of the sensory 
retina was present in at least one eve in 
each patient. Usually, a subretinal neo- 
vascular network was demonstrable in 
this area. The diagnostic examination in- 
cluded a complete ocular examination 
with pupillary dilation and indirect oph- 
thalmoscopy, which was carried out by 
one or more of us. Fluorescein angiogra- 
phy of the macular lesion was used to 
demonstrate the existence of any subreti- 
nal neovascular network and to determine 
the need for therapy but was not a criteri- 
on for inclusion in this study. Serum was 
prepared for serology and fresh whole 
heparinized blood was collected for HLA 
typing. HLA typing for histocompatibil- 
ity antigens was performed by using the 
standard National Institutes of Health 
microlymphocytoxicity technique.’ At 
least two antisera for each specificity were 
used to detect the following antigens of 
the HLA-A and B locus: 

HLA-A series—Al, A2, A3, A9, A10, 
All, A28, A29, W30, W31, W32, W33. and 
W36; 

HLA-B series—B5, B7, B8, B12, B13, 
B14, B18, B27, W15, W16, W17, W21, 
W22, W35, W37, and W40. 

Splits of antigens and C locus antigens 
were not included in the study. 

Because all patients had the typical 
clinical picture they were not skin-tested 
for histoplasmosis. This clinical picture 
has been accepted as diagnostic of pre- 
sumed ocular histoplasmosis and it has 
been reported that skin testing can occa- 
sionally (796) exacerbate a lesion in the 
macula.!!7!4 As many as 10 to 11% of the 
patients with this syndrome have demon- 
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strated negative skin tests to Histoplasma 
capsulatum.1?* Because of the typical 
clinical picture in each patient and the 
possibility of causing additional vision 
loss in already compromised maculae, 
skin testing was not deemed justifiable. 


RESULTS 


The results shown in the Table com- 
pare the incidence of HLA antigens 
found in our 31 white patients with pre- 
sumed ocular histoplasmosis to those of 
two normal white populations. The fre- 
quency of HLA-B7 in our 31 patients is 
54.8% as compared to 20.1% among the 
American Workshop control of 1,942 
white patients. This increased incidence 
of HLA-B7 is statistically significant at 
P<.005 (y2=22.54) (compared with Bon- 
ferroni chi-square tables y 2.995 = 14.17). 
The frequency in this geographical area is 
20.7% and if this control figure is used 
P«.01 (x?213.90) (compared with Bon- 
ferroni chi-square tables which gives x?. 9g 
=12.87). The frequencies of other anti- 
gens were calculated and compared to 
control frequencies from the Table. No 
other statistically significant correlations 
were found. 

With respect to sex, age of onset, or 
serologic positivity for histoplasmosis, 
there is no significant statistical differ- 
ence between patients who are HLA-B7 
positive or negative. Homozygosity is 
suggested by the detection of only one 
antigen in a locus. Four of the patients 
showed only the B7 antigen present in the 
B locus. No significant correlation was 
. noted in these four as far as sex or earlier 
onset of macular lesion. 

One black patient was located with the 
presumed ocular histoplasmosis syn- 
drome. Her HLA type contained (2,-) in A 
` locus and (W17,-) in the B locus. 

Serologic testing by means of a comple- 
ment fixation test for histoplasmic anti- 
bodies was negative in 27 of 28 patients 
tested. 
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DISCUSSION 

The clinical syndrome that has become 
recognized as presumed ocular histoplas- 
mosis and its association with H. capsu- 
latum has rested largely on the high but 
not complete correlation with a positive 
skin test for H. capsulatum in patients 
demonstrating this clinical syndrome!?14 
and the correlation of the geographic dis- 
tribution of this syndrome with the 
known positive skin test population dis- 
tribution for H. capsulatum.55-7 

Although this epidemiologic evidence 
is convincing, many observations con- 
cerning this clinical syndrome suggest 
that additional factors are involved. No 
correlation has been made between the 
systemic form of the disease associated 
with H. capsulatum and the clinical pic- 
ture of presumed ocular histoplasmo- 
sis.18-20 Treatment with amphotericin B, 
the drug of choice in systemic histoplas- 
mosis, has proven unsatisfactory in the 
treatment of presumed ocular histoplas- 
mosis.?! Additionally, the marked differ- 
ence in racial incidence of presumed 
ocular histoplasmosis within the same 
geographic areas has previously been 
noted,!?14 and we were unable to locate 
more than one example of this clinical 
syndrome among the black population in 
this geographic area. Since blacks repre- 
sent a significant portion of the popula- 
tion in the endemic area for H. capsula- 
tum and since the skin test reactivity is 
the same in the white and black popula- 
tion, additional factors do appear to be 
involved. An inherited immunologic pre- 
disposition to alter the individual's re- 
sponse to the H. capsulatum organism 
would help explain some of these incon- 
sistencies. 

The results of histocompatibility loci 
typing shown in the Table substantiate a 
significant statistical correlation of this 
clinical picture with HLA-B7. The ex- 
pected frequency of the histocompatibili- 
ty types shown in the Table and the 


JUNE, 1978 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


856 


'946T 'se[oSuy sorg 1e enuogmeo Jo Ayssaatuy ‘soneulayjeuorg jo 1uouniredoqq *Ajyrroe,p dunndulor) sa»uatog 
urge H Cpo) Aoxor ^W IN 70261 ‘93 [Hdy "euersmorT SUBO man APAY puodag 'uoneoriqng doqusspo A oq 'seopeury ay) jo doqeoa VIH « 





STI Ge F9 0 tel EZI ct L26 O 0 L6 EZI FZE FO So FO IE sisoursejdojstq 1epnoQ) 
6st LE CSI T6 Lt Gs ECL cel 601 €F 6L GF FOE LLL LOG VOI FOI [91155 [£90] 
Crt 6€ 691 F9 09 68 GCL Git SG L6 F6 6S sg OBE TOG SII GCF6I doqsx1oA, ueonaury 





OPM LEM SEM GEM TEM LIM SIM SIM Led Std FIE clad cid 8H 4H GH (ON 


snoof g 
0 0 GE F9 Gt 6il FO V9 0 066 GSE RPG 97606 TE sisouise[dojsrq re[noQ 
0 LT 62 PL ODE SS os SSI GOL Gto FFE EBP Z86 FOI | [O11009;) [£90'T 
St 6F £8 6r 9 OL 86 GFI L'EI S61 9606 PFEF 69S GP6OI 4dous31oA, ueonaury 
snoor] y 
9EM SEM GEM TEM OFM 06V 86V HY OIV 66V E&Y W IV ON suadnuy 


"————————————————————————H —— BE Rd LAT A Am e E EEE E E EE 


SNOLLV'IndOd ALIHAMA SNOVA NI AON3003H4 N3OLLNV V'TH 
T'ISV.L 


VOL. 85, NO. 6 


statistical evaluation of these frequencies 
show that HLA-B7 is higher at a signifi- 
cant level of P<.005 among this group of 
3l white patients than would be expected 
on a random basis, when compared with 
the national population, and at P«.01 
when compared to the much smaller local 
control population. 

According to recent data, additional 
histocompatibility loci apparently exist 
besides the A and B loci and these have 
not been tested.?? HLA-B7 may be linked 
to a locus or region that determines an 
immunologic predisposition, influencing 
granuloma formation and the body's way 
of handling this immunologic situation. 
This may influence the immunologic re- 
sponse and lead to the development of 
this clinical ocular picture. 

More patients should be tested to better 
define the meaning of this correlation 
with HLA-B7. It would be interesting to 
see what histocompatibility antigen fre- 
quency could be found in a group of 
patients satisfying these clinical criteria 
and living in areas nonendemic for H. 
capsulatum. 

We are reporting our results on this 
initial study in the hope that it will en- 
courage others to consider histocompati- 
bility antigens and specifically HLA-B7 
and its role when future attempts are 
made to understand the uncertain etiolo- 
gies and mechanisms that produce the 
clinical entity known as presumed ocular 
histoplasmosis. 


SUMMARY 


Thirty-one white patients who fulfilled 
the clinical criteria of the syndrome rec- 
ognized as presumed ocular histoplasmo- 
sis were typed for common histocompati- 
bility antigens. These clinical criteria 
included the presence of multiple periph- 
eral punched out choroidal atrophic scars, 
compatible macular disciform lesion in at 
least one eye, and clear vitreous. Seven- 
teen out of 31 patients were found to have 
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HLA-B7, which is statistically significant 
at the P<.005 level when compared to a 
normal population. More patients should 
be tested to establish this correlation 
more firmly. Though this is statistically 
significant, other factors must be involved 
as there still remain many patients who 
fulfill the clinical criteria but do not dem- 
onstrate a common histocompatibility an- 
tigen. 
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AND JOYCE A. WITKOWSKI, B.S. 
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The presumed ocular histoplasmosis 
svndrome is defined as a clinical triad of 
disciform disease of the macula, peripa- 
pillary atrophy, and peripheral chorioret- 
inal scarring. A minority of patients with 
evidence of past systemic histoplasmosis 
have evidence of ocular involvement. In 
the Wakersville, Maryland, epidemiolo- 
gic studv, 59% of the population were 
found to have positive histoplasmin skin 
tests and, among those with positive skin 
tests, 4.4% were noted to have peripheral 
scarring typical of histoplasmosis.!? Only 
0.2% of those with positive skin tests had 
macular disciform scars.!? This study re- 
ports the results of HLA typing done in a 
group of patients with the presumed ocu- 
lar histoplasmosis syndrome. 


SUBJECTS AND METHODS 


We reviewed the files of the Retina 
Section at the Medical College of Wiscon- 
sin and The Milwaukee County Medical 
Complex for patients with presumed ocu- 
lar histoplasmosis syndrome. The criteria 
for including patients in this study were: 
(1) at least two of the three clinical fea- 
tures of presumed ocular histoplasmosis 
syndrome; and (2) a documented actively 
bleeding lesion in the posterior pole at 
some time. Eighteen white patients met 
these criteria and were tvped for histo- 
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compatability antigens according to the 
National Institutes of Health lymphocyte 
microcytotoxicity technique.? 

The antigen frequency of the control 
population is based on the typing of 92 
unrelated white individuals employed at 
the Milwaukee County Medical Complex. 

Statistical treatment of the results was 
performed using the chi-square test incor- 
porating the Yeats correction factor as 
described by Svejgaard and co-workers? 
for HLA and disease studies. The P value 
associated with each chi-square determi- 
nation was multiplied by 30, the number 
of antigens studied. 


RESULTS 


We have summarized the clinical fea- 
tures of the patients and their HLA types 
at the A and B loci (Table). Of the 1S 
patients studied, 14 were found to have 
HLA-B7. Compared with the frequency 
of HLA-B7 in the control population 
(20%), the association of the presumed 
ocular histoplasmosis syndrome patients 
and HLA-B7 is considered statistically 
highly significant (P<.0003). There is no 
statistical significance between presumed 
ocular histoplasmosis syndrome and any 
of the other HLA antigens. 

The strength of an association is esti- 
mated by the relative risk.® Relative risk is 
defined as: 


(% antigen pos. pts.) (% antigen neg. controls) 
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(% antigen neg. pts.) (£o antigen pos. controls) 


The relative risk for the observed associa- 
tion between presumed ocular histoplas- 
mosis syndrome and HLA-B7 is 11.8. 


DISCUSSION 
Seventy-eight percent of the patients in 
this study having the clinical diagnosis 
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TABLE 


THE CLINICAL FEATURES OF PATIENTS AND THEIR HLA TYPES 
AT THE A AND B Loci* 


860 
Patient Disciform Peripapillary 
No. Sear Atrophy 
] + + 
2 + + 
3 + + 
4 - $ 
5 + + 
6 - + 
d + + 
8 + + 
9 + * 
10 4 — 
ll + + 
12 + + 
13 + + 
14 + — 
15 ~ + 
16 + + 
17 ~ + 
18 + + 


eratum siarum a Pri anini 


E E d 


T Antigens _ 
Peripheral 

Sears Locus A Locus B 
+ by 7,8 
+ 1,3 7,8 
+ 3,W32 7,W15 
+ W23,29 7,12 
— 1.2 dad 
+ 3, W33 7,12 
4 9 W24 1,97 
4 13 7,W37 
+ 2.11 1,W81 
+ 1,3 7,8 
+ 2,3 i 
+ l,- 27,W35 
+ 1,2 7,8 
+ l.- 8,- 
4 28,W26 8,W16 
+ 3,W23 12,W35 
4 9,- 7,27 
+ 1,3 7,13 
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* - indicates presence of a particular feature; —, absence. 


of presumed ocular histoplasmosis syn- 
drome and a documented active posterior 
pole lesion were found to have HLA-B7. 
The HLA system is considered to have a 
major role in determining susceptibility 
to a diverse group of diseases, including 
ankylosing spondylitis, dermatitis her- 
petiformis,® primary open-angle glauco- 
ma,? anterior uveitis,!? and recurrent cor- 
neal herpes infections.!! These types of 
data suggest that patients develop some 
diseases through an inherent predisposi- 
tion. Many of these disease associations 
are considered to be caused by the effect 
of the immune response or immune sup- 
pression genes determining altered indi- 
vidual responsiveness to foreign antigens. 
There is evidence of linkage between 
HLA antigens and immune response 
genes. Therefore, rather than a direct cor- 
relation with genes found at HLA loci, it 
may be the immune response genes that 
are being identified in association with 
certain disease states." 

In the development of an active lesion 


in ocular histoplasmosis, there are proba- 
bly two separate and distinct stages. In 
the first stage, there is an infection of the 
choroid with Histoplasma capsulatum 
that leaves scars in the fundus. The sec- 
ond stage is the development of subreti- 
nal neovascularization and an actively 
bleeding lesion. This has been postulated 
on epidemiologic grounds to occur 10 to 
30 years after the first stage.!? 

The occurrence of subretinal neovascu- 
larization is now recognized to occur 
around previously established scars!4 16 
when it occurs in the fellow eve of pa- 
tients with a disciform lesion. This 
change has been postulated to be caused 
bv either a central decompensation of a 
longstanding atrophic lesion!*!? or some 
active immunologic phenomenon.!8~?° 

The increased susceptibility of these 
patients implied by our data might be to 
the initial event of infection of the cho- 
roid by the H. capsulatum organism, al- 
though in the experimental model the 
number of choroidal lesions is propor- 
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tional simply to the infective dose rather 
than any other known factor.!? That the 
point of susceptibility is an increased risk 
of late decompensation mediated at least 
in part by immunologic mechanisms is an 
attractive hypothesis. However, our data 
cannot clearly distinguish whether the 
predisposition is for the initial eye in- 
volvement or for later decompensation; 
further studies in patients with other 
forms of the disease may be helpful. 

The percentage of HLA-B7 in this 
group of patients rivals the incidence of 
positive histoplasmin skin tests in pa- 
tients with the clinical syndrome. HLA 
typing may be useful in further popula- 
tion studies of presumed ocular histoplas- 
mosis syndrome, as well as in diagnosing 
difficult clinical presentations of posterior 
pole lesions. 


SUMMARY 


Eighteen patients with the presumed 
ocular histoplasmosis syndrome were 
typed for HLA histocompatability anti- 
gens and 78% were found to have the B7 
antigen. This data implies an underlying 
immunogenic predisposition to the devel- 
opment of the clinical eye findings and 
active posterior pole lesions in the pre- 
sumed ocular histoplasmosis syndrome. 
It is likely that some feature of the im- 
mune system of these patients renders 
them more susceptible either to the initial 
infection or to a later activation of posteri- 
or pole lesions mediated through immu- 
nologic mechanisms. 
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HYPERTENSIVE REACTIONS TO PHENYLEPHRINE EYEDROPS 
IN PATIENTS WITH SYMPATHETIC DENERVATION 


JONG MIN kim, M.D., 
CHARLES E. STEVENSON, M.D., AND HUGH S. MATHEWSON, M.D. 


Kansas City, Kansas 


Ten percent phenylephrine eyedrops (5 
to 7.5 mg per drop)! have been used 
topically in various eye operations, either 
pre- or intraoperatively. Undesirable sys- 
temic effects are known to be rare.?? Pre- 
vious studies revealed three cases of 
hvpertension^ and one of subarachnoid 
hemorrhage caused by severe hyper- 
tension. These episodes were mainly 
ascribed to overdose of phenylephrine 
evedrops. We investigated some hyper- 
tensive reactions to ordinary doses of 
phenylephrine eyedrops to determine 
whether these might be caused by super- 
sensitive reactions in patients whose sym- 
pathetic nervous systems are partially 
denervated, as in insulin-dependent dia- 
betic patients, or in patients who had 
been taking reserpine or guanethidine. 


SUBJECTS AND METHODS 


The study was conducted on 298 pa- 
tients: 271 underwent ocular surgery, and 
27 underwent extraocular surgery under 
general anesthesia or regional block with 
anesthesia standby. An anesthesiologist 
visited all patients the day before surgery 
and reviewed their charts, obtained addi- 
tional history, and explained the planned 
anesthesia procedure. Preanesthetic med- 
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ications were ordered for the patients 
scheduled for general anesthesia, but no 
preliminary sedative was administered to 
the patients for anesthesia standby. When 
the patient arrived in the operating suite, 
laboratorv data and time and dosage of 
administered evedrops and of preanes- 
thetic medications were recorded. Most 
patients who received regional block with 
anesthesia standby were given neurolep- 
tanalgesia (intravenous droperidol and 
fentanyl). 

The ophthalmologist ordered mydriat- 
ics as necessary. Beginning two hours 
before the operation, one or two drops of 
1096 phenylephrine, alone or combined 
with 196 atropine or 196 cyclopentolate or 
both, were administered every 15 minutes 
for a total of three or four doses. On 
admission of the patient to the ward, the 
nurse measured the blood pressure, 
which was considered the patient's rest- 
ing level, before medication. The anes- 
thesiologist measured the preoperative 
blood pressure just before the administra- 
tion of anesthetics. The time that elapsed 
from the administration of the last dose of 
eyedrops to the measurement of the pre- 
operative blood pressure was termed “in- 
terval minutes." 

The patients were divided into three 
groups, and then into two subgroups (A 
and B). 

Group 1 (176 and 54 patients in sub- 
groups A and B, respectively) had no 
history of insulin-dependent diabetes or 
OÍ prior treatment with reserpine or 
guanethidine. 
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Group 2 (14 and 27 patients in sub- 
groups A and B, respectively) comprised 
the insulin-dependent diabetic patients. 

Group 3 (12 and 15 patients in sub- 
groups A and B, respectively) comprised 
the hypertensive patients who had been 
taking reserpine or guanethidine. ` 

Patients in subgroup A of each main 
group (202 patients) underwent ocular 
surgery preceded by topical administra- 
tion of phenylephrine eyedrops. Patients 
in subgroup B of each main group did not 
receive phenylephrine eyedrops. Extra- 
ocular surgery was performed in 18 of 27 
patients in Group 2B, and nine of 15 
patients in Group 3B. The data on these 
27 patients were collected from anesthe- 
sia records selected at random from recent 
files. Preoperative blood pressure as com- 
pared to admission blood pressure was 
determined in each patient. 


RESULTS 


Preoperative blood pressure, as com- 
pared to admission blood pressure, was 
not statistically significant in all B sub- 
groups (the 96 patients who did not 
receive preoperative phenylephrine eye- 
drops) (Table 1). Also, there was no 
significant difference in Group 1A (the 
176 patients who received preoperative 
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phenylephrine evedrops but were neither 
insulin-dependent diabetics nor taking 
sympatholytic drugs). However, after ad- 
ministration of phenylephrine evedrops, 
both systolic and diastolic pressures in- 
creased significantly in insulin- 
dependent diabetic patients (Group 24) 
and in patients who had been taking 
reserpine or guanethidine (Group 3A). 
The mean increases in systolic and dia- 
stolic pressures were 34.2 and 16.7 mm 
Hg, respectively, in Group 2A; and 30.0 
and 13.0 mm Hg, respectively, in Group 
3A. Changes in both systolic and diastolic 
pressures were statistically significant 
(P<.01) in Groups 2A and 3A. Occasion- 
ally, there were alarming rises in pres- 
sure. 

The hypertensive reaction to phenvl- 
ephrine evedrops was more reliably pre- 
dictable the longer the duration of the 
diabetes, and the older the patient who 
had been taking sympatholytic drugs (Ta- 
bles 2 and 3). Mean duration of diabetes 
in Group 2A was 13.8 years. Mean age of 
Group 3A was 72.3 years, as compared to 
61.5 in Group 3B. 


DISCUSSION 


Phenylephrine increases both systolic 
and diastolic pressures by vasoconstric- 


TABLE | 
CHANGES IN PREOPERATIVE BLOOD PRESSURE AS COMPARED TO ADMISSION BLOOD PRESSURE IN EACH OF SIX SUBGROUPS 
Interval Systolic Diastolic Anesthesia 
Phenylephrine No. of Age Minutes* Gradientt Gradient} General 
Group Evedrops Patients (mean) (mean) (mean + SD) (mean + SD) Regional Comments 
lA Yes 176 58.1 70 0.3 + 20.0 ~O2 t 147 113/63 
iB No 54 57.5 ~46+ 12.4 ~16+ 124 29/25 
2A Yes 14 51.6 71 34.2 + 27.4$ 16.7 + 18.3§ 6/8 Insulin-dependent 
diabetic patients 
2B No 27 52.9 0.0 + 20.2 5.0 + 16.1 19/8 
3A Yes 12 72.3 &5 30.0 = 30.2$ 13.0 + 13.24 T9 Patients receiving 
reserpine or guanethi- 
3B No 15 61.5 2.8 + 16.0 ~id + 15.6 11/4 dine 





———— oS5—— M M M——————————————————————— —————————————————————————————————— M RARER AAP ALUN RE RAE RRR NRE Mnf 


*Interval minutes: the elapsed time from the last dose of eyedrops administered to the time when the preoperative blood pressure was 
measured. 
{Systolic gradient: preoperative systolic pressure-systolic pressure on admission. 
t Diastolic gradient: preoperative diastolic pressure-diastolic pressure on admission. 
$P < OL. 
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TABLE 2 
CHANGES IN BLOOD PRESSURE FOLLOWING ADMINISTRATION OF 
PHENYLEPHRINE EYEDROPS IN INSULIN-DEPENDENT DIABETIC PATIENTS 
Admission Preoperative 
Blood Blood Duration 
Age Interval Pressure Pressure of Diabetes 
(vrs) Minutes / mm Hg / /mm Hz / (vrs) Comments t 
*52 45 160/80 200/110 27 Lente 32 units/day Neuropathy 
*53 75 120/70 210/100 28 Lente 32 units/day Neuropathy 
51 95 146/86 200/120 15 NPH 35 units/day 
59 25 150/72 170/110 20 NPH 50 units/day 
61 60 130/80 150/70 5 NPH 40 units/day 
70 55 130/88 130/80 2 NPH 15 units/day 
24 85 140/80 180/95 16 NPH 18 + Reg insulin 8 units/day 
2] 120 100/60 110/80 3 NPH 40 + Reg insulin 18 units/day 
64 145 140/70 165/90 20 NPH 40 units/day 
51 70 170/100 200/110 20 NPH 30 units/day 
T3 80 170/88 170/75 2 Lente 10 units/day 
64 45 112/40 160/75 15 Lente 25 units/day Neuropathy 
59 35 200/100 210/90 10 NPH 25 units/day Retinopathy 
24 55 110/80 190/115 lI Lente 0 units/day Neuropathy 


rrr etA A a I AAAA A i a aama e Ide a P SPP paar rA An eter aaay a a ama arr rv rr rere AAAA aa aenn a Am A AA AN ANE Rt tt mam aaraa A 


*Same patient. 


fInsulin zinc suspension (Lente); isophane insulin suspension (NPH). 


tion, without altering chronotropic and 
inotropic actions on the heart. The pres- 
sor effect lasts about 20 minutes after 
intravenous injection, and as long as 50 
minutes after subcutaneous administra- 
tion. Doses estimated to produce similar 
pressor responses are 0.8 mg intravenous- 
ly, 5 mg subcutaneously or intramuscu- 
larly, and 250 mg orally.$ The degree of 
hypertension depends on the free plasma 
phenylephrine concentration available to 
the vascular receptors which, in turn, is 
mainly determined by the balance be- 
tween the rate of systemic absorption and 
of inactivation. The extent of systemic 
absorption that occurs is a function of the 
total dose and the route of administration. 
The major mechanisms responsible for 
inactivation are diffusion, uptake by ax- 
onal terminals, and absorption by other 
cells. 

The effective plasma concentration of 
phenylephrine after topical ocular admin- 
istration is not predictable. The amount 


subject to systemic absorption can be 
altered by overflow waste, dilution 
caused by blinking and reflex tear pro- 
duction, or simultaneous use of other 
eyedrops, as atropine and cyclopentolate. 
Only the small fraction of the phenyleph- 
rine retained in the eye (less than one 
drop) and which drains into the nasal 
mucosa, can be systemically absorbed. 
Absorption through the intact conjunctiva 
is admittedly slow and limited in degree. 
If the terminating mechanisms of phenyl- 
ephrine activity are intact, the usual clini- 
cal doses of topical phenylephrine eye- 
drops rarely cause hypertensive reactions, 
as demonstrated by the patients in Group 
1A. This confirms the same finding re- 
ported in a previous study by Mc 
Reynolds, Havener, and Henderson.? 

A hypertensive blood level can occur 
with excessive doses and with the loss of 
the blinking reflex and suppressed lacri- 
mal secretion during anesthesia." Exces- 
sive doses may be administered to small 
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TABLE 3 


CHANGES IN BLOOD PRESSURE FOLLOWING ADMINISTRATION OF PHENYLEPHRINE EYEDROPS 
IN HYPERTENSIVE PATIENTS RECEIVING RESERPINE OR GUANETHIDINE 





Admission Preoperative 
Blood Pressure 


| mm Hg / 


Interval 
Minutes 


Age 


/ yrs / | mm Hg / 


64 110 165/90 170/110 


150/75 240/100 


124/80 190/100 


150/80 130/70 


73 150/85 200/100 


130/60 170/90 


140/80 190/90 


180/90 180/80 


95 180/80 190/110 


90 150/80 180/90 


100 150/84 170/100 


69 150/80 170/80 


children and to patients who receive 
drops in both eyes. This type of hyperten- 
sion was observed in several patients in 
Group 1A. We also observed both hyper- 
tension. and cardiac arrhythmia in a 
young healthy man who received three 
drops of phenylephrine intraoperatively. 
Similar hypertensive reactions were re- 
ported by Solosko and Smith.4 

In contrast to Group 1A, similar doses 


reir erre aros ria her eie em mma a aA A 
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Blood Pressure 


Antihypertensive 
Medicine Comments 
Guanethidine 
30mg twice a day 
Reserpine 
(Salutensin) 1 
twice a day 
Reserpine 
(Ser-Ap-Es) 1 
twice a day 
Reserpine 
(Regroton) 
l/day 
Reserpine 
(Ser-Ap-Es) 
l/day 
Reserpine 
(Regroton) 
l/day 
Reserpine 
(Ser-Ap-Es) 
l/day 
Reserpine 
(Ser-Ap-Es) 
l/day 
Reserpine 
(Ser-Ap-Es) 
l/day 
Reserpine 
(Salutensin) 
I/day 
Deserpidine 
(Enduronyl) 
I/day 
Reserpine 
(Ser-Ap-Es) 
I/day 


Hypokalemic 


Phenylephrine 2 drops, 
4 times a day 


Phenylephrine 2 drops, 
4 times a day 


Stroke ten vears ago 


of phenylephrine eyedrops significantly 
increased both systolic and diastolic pres- 
sures in the insulin-dependent diabetic 
patients (Group 2A), and in the patients 
who had been taking reserpine or gua- 
nethidine (Group 3A). If a similar amount 
of drug is absorbed systemically in all 
patients, the hypertensive reactions in 
Groups 2A and 3A can only be explained 
on the basis of unusual sensitivity to 
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phenylephrine or impaired terminating 
mechanisms of the drug. 
Supersensitivity to catecholamines in 
sympathetically denervated patients has 
been well documented.®®* Because the 
overall uptake of catecholamine by adren- 
ergic neurons is reduced in these patients, 
more free agonist is available to react with 
tissue receptors. Sympathetic denervation 
is common to the patients in Groups 2A 
and 3A: autosympathectomy by autonom- 
ic neuropathy in the former, and pharma- 
cologic sympathectomy in the latter. 
Many diabetic patients undergo ocular 
surgery for retinopathy and for removal of 
cataracts. Neuropathy and nephropathy 
are often associated complications that 
could share a common etiology.!? Most 
diabetic patients with these complica- 
tions have long histories of insulin de- 
pendence. According to the report by 
Sharpey-Schafer and Taylor, 31 of 39 
diabetic patients with neuropathy dem- 
onstrated autonomic dysfunction. Fekete, 
Rub, and Bogdan! reported that 11 of 
26 young diabetic patients showed evi- 
dence of cardiac autonomic neuropathy. 
Neubauer and Gunderson?? noted a rela- 
tionship between cardiac autonomic neu- 
ropathy and the duration of diabetes. 
These reports demonstrate the high inci- 
dence of autonomic neuropathy, especial- 
ly among long-standing insulin-depen- 
dent diabetic patients. The mean duration 
of the disease in our patients in Group 2A 
was 13.8 years. Lloyd-Mastyn and Wat- 
kins!4 described a diabetic patient with 
proven autonomie neuropathy, whose 
systolic pressure increased by 54 mm Hg 
after intravenous administration of 0.05 
mg of phenylephrine; this equals 1/100 of 
one drop of 1096 phenylephrine. 
Reserpine and guanethidine are sym- 
patholytic agents used for control of 
essential hypertension. Prolonged admin- 
istration of these drugs induces super- 
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sensitivity of effector cells similar to that 
produced by sympathetic postganglionic 
denervation. Hvpertensive crises may fol- 
low the use of remedies for the common 
cold which contain sympathomimetics.® 
Also, the use of local anesthetics contain- 
ing epinephrine for regional block must 
be used cautiously. Ten milliliters of a 
local anesthetic solution with 1:200,000 
epinephrine contains 0.05 mg of epineph- 
rine. The supersensitivity persists for 
several days after the discontinuance of 
sympatholytic drugs.9!5 We observed 
long-lasting supersensitivity in one patient 
(the first patient in Table 3). In spite of 
discontinuance of guanethidine five days 
before surgery, the blood pressure rose 
from 165/92 mm Hg to 210/120 mm Hg 
soon after the administration of phenyl- 
ephrine eyedrops. The pressure then de- 
clined to 170/110 mm Hg without treat- 
ment in the following 100 minutes, while 
the patient was still in the operating 
room. 

The supersensitivity reaction can be 
manifested regionally in the iris. Pro- 
longed and profound mydriasis is unde- 
sirable for certain operations and uncom- 
fortable for the patient. Cooper!$ reported 
prolonged mydriasis (up to ten hours) in 
one patient who had been receiving oral 
guanethidine. The mydriasis was not re- 
versed by miotics. The sensitive patient 
often does not require a full dose of 
phenylephrine to obtain adequate mydri- 
asis. Thus, both systemic and regional 
supersensitivity reactions can occur. 

Most of our supersensitivity hyperten- 
sive episodes were readily controlled 
without further incident by administra- 
tion of general anesthesia with halothane 
and by neuroleptanalgesia accompanying 
regional block with anesthesia standby. 
Halothane decreases blood pressure by 
myocardial depression and  vasodila- 
tion.” During anesthesia with halothane, 
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the cardiac arrhythmogenic threshold to 
epinephrine decreases, but this is not the 
case with phenylephrine.!8 Sprague, 
Yang, and Ngai!? reported that phen- 
ylephrine-induced aortic contraction was 
inhibited by halothane in a dose- 
dependent manner. The protective action 
of neuroleptics against catecholamine- 
induced vasoconstriction has been dem- 
onstrated, but seems to be nonspecific.?? 

These supersensitivity reactions are 
avoidable. The dosage of phenylephrine 
should be carefully titrated in patients 
with insulin-dependent diabetes, or an- 
other mydriatic that does not have alpha 
adrenergic activity should be adminis- 
tered. The same is true for patients receiv- 
ing reserpine or guanethidine if these 
drugs cannot be withdrawn safely for 
more than ten days before surgery. 


SUMMARY 


We studied the effects of topical 
phenylephrine eyedrops on systemic 
blood pressure in 298 patients about to 
undergo ocular surgical procedures by 
comparing their blood pressure on admis- 
sion to the hospital with that measured 
immediately before surgery. The patients 
were divided into three groups. Group 1 
consisted of 230 patients who had neither 
history of insulin-dependent diabetes nor 


prior treatment with reserpine or 
guanethidine. Group 2 included 41 
insulin-dependent diabetic patients. 


Group 3 contained 27 hypertensive pa- 
tients who had been taking reserpine or 
guanethidine. Patients in each group 
were divided into two subgroups (A and 
B). The 202 patients in the three A sub- 
groups received preoperative phenyleph- 
rine eyedrops, whereas the 96 patients in 
the three B subgroups did not. 

All three B subgroups and Group 1A 
(176 patients) did not show significant 
increases in blood pressure. There was 
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a statistically significant increase in 
both systolic and diastolic pressures in 
Group 2A (14 patients) and in Group 3A 
(12 patients). From this study, we con- 
cluded that administration of preoper- 
ative phenylephrine eyedrops can be haz- 
ardous in patients with long-standing in- 
sulin-dependent diabetes or in hvper- 
tensive patients receiving reserpine or 
guanethidine. 
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OPHTHALMIC MINIATURE 


“Here, waiter,’ shouted the stranger, ringing the bell with tre- 
mendous violence, “glasses round, brandy and water, hot and 
strong, and sweet, and plenty eye damaged, sir? Waiter; raw 
beef-steak for the gentleman’s eye, nothing like raw beef-steak for a 
bruise, sir; cold lamp-post very good, but lamp-post inconvenient 
damned odd standing in the open street half an hour, with your eye 
against a lamp-post eh, very good ha! ha!" 

Charles Dickens, Pickwick Papers 


NOTES, CASES AND INSTRUMENTS 


A SIMPLE DEVICE TO 
IMPROVE BLINKING 
MARK S. JENKINS, M.D., : 
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Pittsburgh, Pennsylvania 


Incomplete or infrequent blinking has 
been shown to cause drying of the precor- 
neal tear film and desiccation and erosion 
of superficial corneal epithelium.!? Infre- 
quent or partial blinking is also a major 
cause of hard contact lens intolerance.’ In 
our experience, simply telling the patient 
of the need for proper blinking consist- 
ently meets with failure. We report on a 
simple gadget that has been successful in 
improving alterations in blinking and 
their resultant epithelial erosions. 


SUBJECTS AND METHODS 


In order to promote blinking in patients 
with normal orbicularis function, but in- 
frequent or incomplete blinking, a blink 
beeper was devised; it emits an audible 
tone through a small beeper contained 
within the device or transmitted from 
the device through an earphone placed in 
the user's ear. This device is approximate- 
ly the size of a package of filter-tip ciga- 
rettes (4 inches x 2!/2 inches x 7/s inch); it 
can thus be concealed in a pocket or 
under the user's clothing (Figure). The 
audible tone occurs every ten seconds. 
The volume of the tone is adjustable with 
a control on the outside of the device that 
the user mav adjust himself, The power to 
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Figure Jenkins, Rehkopf, and Brown). The blink 
beeper. 


operate the device is derived from an AAA 
1.5-volt alkaline battery that lasts approx- 
imately a month in continuous operation. 
The case is made of high-impact plastic 
with all electronic components mounted 
on a printed circuit board, thus making 
this device relatively shock-resistant. 


CASE REPORTS 


Case 1—This 15-vear-old bov had a history of 
congenital glaucoma, which after numerous opera- 
tions, resulted in enucleation of his blind, painful 
right eye. The left eve had five surgical procedures 
performed to reduce the intraocular pressure TOP) 
and two vears ago a cataract extraction followed by a 
cyclocryothermy. In April 1976, the patient was 
examined here and was found to have good light 
projection. The eve was grossly buphthalmic with a 
corneal diameter of 15 mm; the cornea was diffusely 
edematous and the IOP was 17 mm Hg. Shortly 
toplasty. Postoperatively, the graft remained trans- 
parent, but developed numerous superficial punc- 
tate erosions that eventually coalesced to form a 
large central erosion soon after the patient was 
allowed to keep his eyelids open. These erosions 
healed with patching but recurred shortly after the 
eyes were allowed to remain open. The erosions 
were thought to be caused by the patient's infre- 
quent and incomplete blinking, which we believed 
was associated with his many years of blindness. 
The patient was repeatedly told of the need to blink, 
but continued to have infrequent and partial blink- 
ing. À soft contact lens was fitted, which together 
with hourlv topicallv applied artificial tears, main- 
tained the integrity of the corneal epithelial surface. 
Eight months postoperatively, the patient developed 
a corneal stromal infiltrate within a small epithelial 
erosion from which mannitol-positive Staphylococ- 
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cus was cultured. Intensive antibiotic treatment 
resulted in eventual healing. One year postopera- 
tively, the patient returned with a circumferential 
liquefaction of the periphery of the corneal graft; the 
graft was heavily infiltrated and showed Pseudomo- 
nas aeruginosa on both smears and cultures. A 
7.5-mm penetrating keratoplasty was performed 
and, postoperatively, the graft remained transparent. 
When the eve was allowed to open, superficial 
punctate epithelial erosions were once more ob- 
served. To avoid a soft contact lens and the possible 
complication of infection, a blink beeper was given 
to the patient. He was instructed that each time he 
heard the beep, he was to blink and feel his upper 
eyelid touch the lower eyelid. The beeper was 
removed for sleep only. No epithelial erosions were 
seen and, after two months, the beeper was taken 
from the patient for a one-week trial. His blinking 
continued to be complete and frequent. There have 
been no epithelial erosions for the past six months. 
Case 2—This 56-year-old man was admitted to the 
hospital here with a large central corneal perforation 
secondary to herpes simplex keratitis. The perfora- 
tion was treated with a 7.5-mm penetrating corneal 
transplant. Postoperatively, there were extensive pe- 
ripheral and central anterior synechiae. The lens 
became increasingly intumescent, which further de- 
creased the depth of the anterior chamber, and the 
IOP increased. A second corneal transplant com- 
bined with a cataract extraction was performed. 
Postoperatively, the chamber remained deep with 
the pressure under control. The host epithelium did 
not completely heal over the graft; this resulted in a 
central epithelial defect between 5 and 6 mm in 
diameter, which did not show any sign of healing 
over a five-month period despite repeated debride- 
ment and various soft contact lenses. Pressure 
patching was attempted and discontinued when it 
was observed that the eyelids were still open under 
the apparently firm dressings. The cause of the slow 
healing epithelium was considered a complication 
of grafting a cornea with herpes simplex keratitis 
that was aggravated by the patient's widened palpe- 
bral fissures and infrequent blinking (one to two 
blinks per minute). The patient was given the blink 
beeper five months postoperatively. One week later 
the epithelial defect was 3 to 4 mm in diameter, and 
after two weeks it was healed. The beeper wds taken 
from the patient after six weeks and the epithelium 
has remained healed for the past three months. 
Case 3—This 67-year-old woman had a history of 
bilateral intracapsular cataract extractions when she 
was 55 vears old. Within the first vear postopera- 
tively she developed bullous keratopathy in both 
eves. In September 1976, she underwent a 7.5-mm 
penetrating keratoplasty in the right eve. Postopera- 
tively, the graft remained transparent but developed 
punctate epithelial erosions; the erosions coalesced 
to form a 4 x 5-mm epithelial defect when the 
evelids were allowed to remain open. This patient 
also had widened palpebral fissures and a blink rate 
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of approximately two blinks per minute, despite 
frequent coaxing to blink. 

The epithelial defect repeatedly healed with 
patching, but would erode shortly after allowing the 
eyelids to remain open in spite of the use of a soft 
contact lens and hourly artificial tears. Four months 
postoperatively, a Henderson procedure was per- 
formed; this reduced the width of the patient's 
palpebral fissure and the epithelial defect decreased 
in size, but never to less than 2 x 3 mm unless 
patched. Six months postoperatively, the patient was 
given a blink beeper. Two weeks later her corneal 
epithelial defect had healed. After two months of 
using the blink beeper, a one-week trial period was 
attempted to see if the patient would continue to 
blink without the device, No erosions occurred and 
the device was taken from the patient. Thereafter, 
only occasional punctate epithelial erosions have 
been observed during a three-month follow-up peri- 
od. 


SUMMARY 


A blink beeper was devised to remind 
patients with incomplete or infrequent 
blinking to blink completely and at nor- 
mal intervals; the beeper worked by 
transmitting an audible tone every ten 
seconds through an earphone. In three 
postkeratoplasty patients, this simplistic 
approach not only resulted in a complete 
blink at regular intervals, but seemed to 


condition this response to continue when 


the blink beeper was taken away; this 
resulted in healing of large chronic epi- 
thelial defects. The blink beeper has also 
proved valuable in patients with either 
punctate epithelial erosions or those who 
wore hard contact lenses unsuccessfully 
because of infrequent or incomplete 
blinking. 
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SANARE TUURE PUTABANT IRURE aAA SAAANA 


ZINC DEFICIENCY AND 
VISUAL IMPAIRMENT? 

Zinc as mentioned in the Ebers papy- 
rus of 1550 B.C.! had always been 
thought to be an inert substance until 
Raulin? noted that Aspergillus niger 
would not grow in its absence. 

Keilin and Mann? found zinc to be an 
essential part of the enzyme carbonic an- 
hydrase, the first metalloenzyme to be 
discovered. Subsequently, zinc has been 
shown to be a component of several en- 
zyme systems, which include alchol de- 
hydrogenase, alkaline phosphatase, and 
enzyme systems involving nucleic acids 
and protein and carbohydrate metabo- 
lism.* 

Zinc is a structural and functional com- 
ponent of the digestive enzyme carboxy- 
peptidase and participates directly in the 
catalvtic activity of this enzyme.? Zinc is 
also found in the insulin molecule. These 
observations provide sufficient reason to 
believe that humans need zinc. 

The highest concentration of zinc in the 
human tissues occurs in the prostate, 
spermatozoa, and parts of the eye.9 Meat, 


liver, eggs, milk, whole grains, and sea- 
foods, especially oysters, are good sources 
of zinc, whereas fruits, leafy vegetables, 
bread, fat, and sugar are poor sources of 
it. 

Zinc is necessary to maintain the nor- 
mal concentrations of vitamin A in the 
plasma and is involved in the mobiliza- 
tion of vitamin A from the liver.” 

An international symposium on zinc 
focused attention on the clinical aspects 
of zinc metabolism.® Zinc deficiency in 
animals and plants is marked by de- 
creased protein synthesis associated with 
depressed activity of both RNA and DNA 
polvmerases.? 

In human beings, zinc deficiency may 
be teratogenic.!9 1! 

There has been an unresolved conflict 
in previous studies concerning the role of 
zinc in the healing of thermal and excised 
wounds.!2:13 

Recently, Moynahan!*!5 established 
the crucial role of zinc deficiency in acro- 
dermatitis enteropathica, a serious illness 
that starts early in infancy after wean- 
ing.18!7 The pathogenesis of the disease 


l 
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is unknown. As the name implies, there 
are prominent gastrointestinal symptoms, 
especially diarrhea. The skin of the 
hands, feet, perioral region, and orifices 
shows symmetrical demarcated vesicles 
bullae and erythema with crusting. Alo- 
pecia occurs, and the eyes usually show 
photophobia, blepharitis, and conjuncti- 
vitis. Linear subepithelial corneal opaci- 
ties and radiating lines may be the results 
of the disease.!5729 

Many other researchers throughout the 
world have confirmed this outstanding 
observation, that is, patients with low 
plasma zinc levels respond rapidly to zinc 
therapy.?17?4 

Until this discovery, the only effective 
therapy for this otherwise fatal disease 
involved long-term treatment with diio- 
dohydroxyquin, and the mechanism by 
which it works has not been determined. 
In rare instances, survival through this 
therapy was accompanied by optic atro- 
phy. However, one cannot eliminate the 
possibility that the nerve involvement is 
due to the underlying disease, namely, 
the zinc deficiency, and not to the drug. 

Moynahan’s discovery has implications 
far bevond the small group of seriously ill 
patients with acrodermatitis enteropath- 
ica, who will be the immediate benefici- 
aries. His discovery should serve as a 
powerful stimulus to all interested in zinc 
metabolism to look for other manifesta- 
tions of deficiency, either natural or in- 
duced, in both children and adults. . 

Diiodohydroxyquin is a potent metal 
binding agent. Perhaps its chelation of 
dietary zinc aids zinc absorption through 
the intestinal barrier and proceeds to 
carry it to the tissues so that the drug then 
acts simply as a zinc carrier. Possibly, the 
diiodohydroxyquin binds a substance or 
ligand in the intestinal tract that competes 
for the zinc and thus prevents the zinc 
from binding at these sites and frees it for 
absorption. 
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A deficiency of zinc may play a role in 
the pathogenesis of certain toxic and nu- 


tritional optic neuropathies. Buyske, Ster- 


ling, and Peets?” first hypothesized that 
the toxic effects of ethambutol, particular- 
ly, on the optic nerve, might be related to 
the in vivo chelating action of this prod- 
uct on metallic ions. Three years earlier 
Vogel and Kaiser? demonstrated that the 
in vivo administration of ethambutol pro- 
duced a reversible bleaching of the tape- 
tum lucidum, a structure containing a 
large zinc concentration. Figueroa?! re- 
ported that this loss of pigmentation is 
accompanied by a decrease of the zinc 
content of the organ. Saraux, Bechetoille, 
Nou, and Courtois?! showed that the 
serum zinc level determined by atomic 
absorptive spectrometry was greatly di- 
minished in three cases of ethambutol- 
induced optic neuritis, one case of 
disulfiram-induced optic neuritis, and 
seven cases of optic neuritis due to alcho- 
lism and tobacco intoxication. 

A deficiency of zinc or other metallic 
trace elements might play a role in the 
pathogenetic development of certain toxic 
and nutritional optic neuropathies. Many 
products, drugs, industrial pollutants, 
and food products that reduce the serum 
level of numerous metallic cations, par- 
ticularly zinc, also show a certain toxicity 
for the optic nerve. The absence of a 
certain number of nutrients can lead to 
optic neuritis. All of these toxic neuro- 
pathies have a similar clinical picture. 
Their onset is marked by dyschroma- 
topsia of the red/green axis, and the neuri- 
tis is usually retrobulbar in the early 
stages. 

A number of drugs besides ethambutol 
may also reduce serum zinc level: disul- 
firam, oxvquinolines, diiodohydroxyquin, 
penicillamine, DL-penicillamine, isonia- 
zid, and certain monoamine oxidase in- 
hibitors such as iproniazid, nialamide, 
isocarboxazid. A diminished serum zinc 
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level was demonstrated by El-Gazzar, 
El-Sadik, and Hussein?? in individuals 
exposed to carbon disulfide in a recent 
accident in an Egyptian synthetic textile 
plant. 

Chronic alcholism with or without cir- 
rhosis is accompanied by reduction of 
serum zinc level. 

The tannins in low quality red wines 
form stable chelates with the metal ca- 
tions in the digestive tract; they are elimi- 
nated with the feces and thus cause ab- 
sorption insufficiency. 

The phytates in cereals and soybeans 
can also cause absorption insufficiency by 
precipitation of the metals in the diges- 
tive tract. 

Diminished serum zinc levels have 
been observed in malabsorption syn- 
dromes, as in gastrectomized patients, 
and in starvation syndromes, particularly 
in kwaschiokor, a deficiency disease. In 
these types of deficiency diseases, one 
cannot assume simply a deficiency of the 
metal trace elements because many pa- 
tients with depressed serum zinc levels 
do not develop optic neuropathy and cer- 
tain chelating drugs have never been in- 
criminated in the etiology of toxic optic 
neuropathy. 

Galin?? determined that the ocular tis- 
sues, in man as well as in animals, contain 
high concentrations of zinc. The optic 
nerve also contains large quantities, ap- 
proximately 120 mg/kg of body weight. 
The choroid and the retina, which is 
reported to have 463 mg/kg of body 
weight of dried tissue, have two of the 
highest concentrations of zinc of all the 
specialized tissues of the body. The reti- 
nal reductase, which is involved in the 


reciprocal conversion of vitamin A into 


retinene, is probably a zinc enzyme. Vita- 
min A is transported from its storage site 
in the liver to its target site by plasma ina 
form bound to a specific protein that 
depends on zinc for its synthesis. 
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Zinc is found in high concentration in 
uveal and retinal tissue. O'Rourke, Dur- 
rani, Benson, Bronzina, and Miller?! be- 
lieve that this is an important trace ele- 
ment in uveal and retinal metabolism. In 
several species, these tissues contain the 
body's highest concentrations of zinc, 
and several zinc-containing enzymes 
such as carbonic anhydrase and lactic and 
alcholic dehydrogenases important to 
uveal or retinal function are present at 
high levels in these layers. Tu, Blackwell, 
and Lee?? and Gibbs and Walshe?3 de- 
scribed patients with optic neuritis who 
received DL-penicillamine and had 
prompt reversal of the lesion with pvri- 
doxine therapy. Klingberg, Prasad, and 
Oberleas*4 failed to reverse the optic neu- 
ropathy associated with penicillamine 
therapy by giving large doses of pyridox- 
ine; however, the eye in their case did not 
respond to subsequent zinc therapy. Pos- 
sibly the therapy was instituted after irre- 
versible changes had occurred. They at- 
tributed the low zinc levels in the body to 
the chelation effect by penicillamine, 
which depleted the body of its zinc con- 
tent. 

The optic neuropathy attributed to the 
use of diiodohydroxyquin in acrodermati- 
tis enteropathica may be related to this 
chelating effect on zinc, for the gastroin- 
testinal and skin signs associated with 
this disease can be reversed by the use of 
zinc. The optic atrophy in acrodermatitis 
treated with diiodohydroxyquin may be a 
zine deficiency sign rather than a specific 
sign of toxicity of the drug. The drug 
penetrates poorly from the intestinal tract. 
More likely, it binds a ligand in the intes- 
tinal tract and thus frees the zinc, as 
previously mentioned. 

Other forms of optic neuropathy, 
whether previously diagnosed or not, 
might benefit from zinc administration. 
The tissue and zinc levels of such patients 
should be analyzed before therapy. 
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Although photophobia is often men- 
tioned in discussing acrodermatitis enter- 
opathica, little or no attention has been 
paid to the striking disturbance of visual 
behavior in acrodermatitis enteropathica. 
Although many published photographs 
show the gaze aversion characteristic 
of the disorder, the avoidance of the eye- 
to-eye contact is often an unapprecia- 
ted feature. The child finds a central cone 
vision distressing and therefore relies as 
much as possible on peripheral vision, 
which is probably dependent on rods. 
Moynahan? speculated that the autistic 
child who displays similar aberrant visual 
behavior may be in the same visual pre- 
dicament. The sensitivity of the cone 
caused bv lack of zinc is further corrobo- 
rated by Michaelsson's?? patients whose 
color vision, which had been lost some- 
what before diiodohydroxyquin associ- 
ated optic atrophy, returned promptly 
when the patient was given zinc.?? The 
eye is rich in zinc, expecially the retina, 
but it is not clear why the cones seem to 
be more susceptible to zinc deficiency 
than the rods. 

Four cases of reduced serum zinc have 
been reported in hereditary optic atrophy 
in early childhood*® and in a beer drink- 
ing patient with a Billroth resection with 
chronic zinc deficiency.?? 

These compelling observations suggest 
we should carefully examine our patients 
with optic neuropathy and perhaps reti- 
nal disorders of unknown etiology for the 
possibilities of zinc deficiency. 

IRVING H. LEOPOLD 
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OBITUARIES 


Sir Stewart Duke-Elder 
1898-1978 . 

With the death of Sir Stewart Duke- 
Elder on March 27, 1978, 26 davs before 
his 80th birthday, the world of ophthal- 
mology lost its most famous and most 
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distinguished figure. By his unprecedent- 
ed contributions to ophthalmology as a 
scientist, surgeon-oculist, leader, innova- 
tor, and, above all, as an author of rare 
talent, he is acknowledged as one of the 
greatest ophthalmologists the world has 
known. | : 

William Stewart Duke-Elder was born 
in the village of Tealing near Dundee in 
Scotland on April 22, 1898, and was the 
second of three sons born to Neil Elder, a 
minister in the Free Church of Scotland, 
and Isabella (née Duke). His early up- 
bringing was therefore in an atmosphere 
of disciplined authority and limited 
means, restrictions which no doubt 
played some part in directing his youthful 
energies towards study and scholastic 
achievement rather than to idle pleasures. 
Indeed, he was never wholly content un- 
less he was working, and to him this was 
always the purpose of a holiday. 

The intellectual foundations of his 
great career were firmly established early 
in life. At Morgans Academy, where he 
received his general education, he was an 
exceptionally bright pupil who surpassed 
his contemporaries in a wide range of 
subjects, which earned several medals, 
the first of the many he would receive in 
his long life. He graduated with the high- 
est honors and went to St. Andrew's Uni- 
versity, where he was First Foundation 
Scholar (1915), British Association Med- 
allist (1915), Demonstrator in Physiolo- 
gy (1918), University Scholar (1919), 
Demonstrator of Anatomy (1990), and 
president of the Students’ Union and 
Representative Council (1921). Surviving 
contemporaries still recall his student 
days and tell of hilarious and wild esca- 
pades that became legendary. Although 
Sir Stewart never seemed particularly 
amused to be reminded of these esca- 
pades, they are noteworthy as the first 
sparks of joyous rebellion against conven- 
tion that was a facet of his character. He 
graduated M.A. (first class honors) in 
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Sir Stewart Duke-Elder. 


1922 followed by M.D. (gold medal) and 
D.Sc. After serving as a House Officer at 
the Roval Infirmary, Edinburgh, he came 
to St. George's Hospital in London in 
1923, took his F.R.C.S. in 1924 and a 
Ph.D. in 1925, and was appointed Hono- 
rary Consulting Ophthalmic Surgeon to 
St. George's Hospital and Moorfields Eye 
Hospital in 1928. l 

In 1932, when Sir Stewart was only 34, 
he operated on Ramsay MacDonald, then 
British Prime Minister, for bilateral glau- 
coma and he received a knighthood the 
following vear. His fame as an ophthal- 
mologist spread rapidly and widely; his 
private practice became so enormous and 
demanding that it is incredible he found 
the opportunity for any other pursuit. Yet 
all this time he was working on his monu- 
mental “Textbook of Ophthalmology,” 
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the first volume of which appeared in 
1932 and the last and seventh volume in 
1954. In later years this was to be fol- 
lowed by his even more colossal “System 
of Ophthalmology” in 15 volumes, begun 
in 1958 and completed in 1976. His other 
books, all of outstanding quality, ap- 
peared almost incidentally and were reg- 
ularly re-edited: “Recent Advances in 
Ophthalmology,” “Diseases of the Eye,” 
“A Century of International Ophthalmol- 
ogy,” "The Practice of Refraction,” and 
the like. 

It is these remarkable books on which 
Sir Stewarts unrivalled reputation is 
largely based, for he rarely taught in the 
ordinary didactic sense and seldom de- 
bated at congresses. Although he carried 
out research in his earlier days, producing 
papers notable for the elegance of their 
style and the high scientific standard of 
their presentation, which was far in ad- 
vance of other ophthalmological publica- 
tions of that time, and although he was a 
surgeon and clinician of repute, an editor 
of both the British Journal of Ophthal- 
mology and Ophthalmic Literature, and 
founder of the Institute of Ophthalmolo- 
gy and the Faculty of Ophthalmologists, 
these achievements alone might not have 
led to the world wide acclaim he enjoyed, 
whereas just one of his magnificent vol- 
umes would have merited it. 

All the volumes of his "Textbook," of 
which he was the sole author, are attrac- 
tively written in a flowing style with a 
masterly command of the English lan- 
guage, and wherever the books may be 
opened, the reader is captured and carried 
along with absorbing interest. Here in 
these early volumes he gathered and dis- 


tilled all of importance that had been : 


written in ophthalmology in any language 
and in all its aspects from the earliest 
times. To contemplate the whole work is 
to find it scarcely credible that any human 
being could organize the material so bril- 
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liantly with such intellectual range, and 
above all, with such phenomenal indus- 
try. Here then was Sir Stewart's greatest 
achievement in raising the standard of 
ophthalmology to a distinct clinical and 
scientific discipline throughout the 
world. In so doing, he laid the founda- 
tions of modern ophthalmology, for 
through this medium young ophthal- 
mologists of all nationalities emerged to 
surpass their predecessors not only in 
erudition but in knowledge of all the 
fascinating problems of the physiology 
and pathology of the eye. 

No doctor in his lifetime could have 
been more highly revered or have re- 
ceived greater recognition for his achieve- 
ments. Apart from his early knighthood, 
he was honored by being appointed Sur- 
geon-Oculist to King George VI, King Ed- 
ward VIII, and Queen Elizabeth, and be- 
coming a K.C.V.O. in 1949 and G.C.V.O. 
in 1958. In recognition for his great 
work as Hospitaller of the Order of St. 
John, he received the distinction of G.C. 
St.J. He held some nine honorary docto- 
rates, six honorary fellowships, and 22 
medals or prizes in ophthalmology 
throughout the world. He was life presi- 
dent of the International Council of Oph- 
thalmology and past president of the 
Faculty of Ophthalmologists and the Oph- 
thalmological Society of the United King- 
dom; he was an honorary member of no 
less than 28 national ophthalmological 
societies. Probably his most prized attain- 
ments were the Gonin Medal, the highest 
award in international ophthalmology, 
and his election to the Royal Society in 
1960. 

Despite his great distinction and excep- 
tional scholarship, he was never the 
grave, remote, tall, and forbidding figure 
one might have expected to meet. Quite 
the reverse: he was small and neat, bub- 
bling with life, full of quips, always ac- 
cessible, utterly devoid of pomposity, and 
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so carefree that it was hard to believe that 
he had achieved so much. and held such 
responsible positions. 

The name Duke-Elder now takes its 
rightful place among the illustrious 
of medical history, and it will ever be 
inseparable from the annals of the Insti- 
tute of Ophthalmology (London) which 
he founded and of which he was presi- 
dent when he died. 

We extend our deepest sympathy to 
Lady Duke-Elder, also an ophthalmolo- 
gist, who devoted her life to Sir Stewart in 
the 50 vears of their marriage. 

NORMAN ASHTON 


Walter Sydney Atkinson, M.D. 
1891-1978 

Walter Sydney Atkinson, an active oph- 
thalmologist for more than half a century, 
died in Watertown, New York, on Jan. 6, 
1978, at the age of 86 vears. 

Walter Atkinson was born in Parrsboro, 
Nova Scotia, on Feb. 3, 1891, the second 
son of Martin G. and Emma Cutten At- 
kinson. The family moved to Mansfield, 
Ohio, and later to Watertown, New York, 
where the father established an eye, ear, 





Walter S. Atkinson, M.D. 
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nose, and throat practice. Walter and his 
brother Hedley were sent to the Medical 
School at McGill, where Hedley graduat- 
ed in 1913, Walter a year later. After an 
internship at the Royal Victoria Hospital 
in Montreal and a residency at the Her- 
man Knapp Memorial Eye Hospital in 
New York, Walter joined his father and 
brother in practice at Watertown. Both 
brothers joined the Canadian Army in 
1917, and after serving overseas, were 
discharged in 1919 and returned to the 
family practice. Walter became an Ameri- 
can citizen the following vear. 

Atkinson belonged to many profession- 
al societies, in some of which he attained 
high office. He was secretary-treasurer 
and later president of the American Oph- 
thalmological Society, chairman of the 
American Board of Ophthalmology, and 
vice president of the American Academy 
of Ophthalmology and Oto-Laryngology. 
He was a member of the American Col- 
lege of Surgeons, the American Medical 
Association, his state and county medical 
societies, the New York Commission for 
the blind, and the New York Academy of 
Medicine, and many social clubs and civic 
associations. 

Atkinson was the author of many medi- 
cal articles, and his textbook, "Anesthesia 
In Ophthalmology," is recognized as an 
authoritative work. Additionally, he 
served on the editorial staff of the "Quar- 
terly Review of Ophthalmology." 

Among the numerous professional hon- 
ors conferred him were honorary mem- 
bership in the French Ophthalmological 
Society, the degree of Doctor of Science 
from St. Lawrence University, and the 
Howe Medal of the American Ophthal- 
mological Society. In 1973 the Society of 
Eye Surgeons, meeting in Athens, Greece, 
began a lecture series in his name. 

He is survived by his widow, the for- 
mer Mary Gamble, and by two daugh- 
ters, Jeanne (Mrs. Peter H. Remington), 
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and Grace—“Gay”’—(Mrs. W. Graham 
Wright). A son, John G. Atkinson, died in 
1975. 

Gifted and charming, a gracious host 
and genial companion, Walter Atkinson 
will be remembered with admiration and 
affection in those circles to which he 
contributed so much in so many ways. 

GORDON M. BRUCE 


Letters to the Editor must be typed 
double-spaced on 8'/2 x 1l-inch bond 


paper, with 1'/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. | 





CORRESPONDENCE 


Spectral Transmittance 
of Intraocular Lenses 


Editor: 

The findings in the excellent article, 
"Spectral transmittance of intraocular 
lenses and retinal damage from intense 
light sources (Am. J. Ophthalmol. 85:167, 
1978), by Martin A. Mainster, further cor- 
roborate earlier work indicating that the 
lens serves to protect the retina from near 
ultraviolet light damage and provides a 
filter to eliminate chromatic aberration.?? 
The report also emphasizes the need for 
replacement lenses in aphakic eyes be 
they spectacles, contact lenses, or intraoc- 
ular lenses, which have near-ultraviolet 
filters.3-4 | 

Basic research experiments that provide 
actual evidence of retinal damage caused 
by nonintense near-ultraviolet light are, 
unfortunately, not discussed in the Main- 
ster report. Dogfish retina photorecep- 
tors were observed to be damaged, both 
on morphological and biochemical 
grounds,? by in vitro exposure to subsolar 
diffuse near-ultraviolet emitting lamps. 
Moreover, the photoreceptors of albino 
mice were totallv destroyed by 12-hour 
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daily exposures to black light lamps be- 
tween 12 to 15 months.$ The intensity of 
near-ultraviolet light again was much 
lower than that in sunlight. The lenses of 
these mice transmitted near-ultraviolet 
light well (little pigment present). Recent- 
ly Matuk, Lou, and Parker? have shown 
that protein synthesis in photoreceptors 
of rats was greatly inhibited by exposure 
to near-ultraviolet light. These observa- 
tions point out that retinal damage from 
near-ultraviolet light exposure could re- 
sult even from diffuse nonintense doses 
of near-ultraviolet light. In these cases 
thermal damage had not occurred. This 
information would then apply to human 
eyes without crystalline lenses. 

Another situation to be considered is 
the use of light sensitive or light sensitiz- 
ing drugs in aphakic individuals for other 
medically related problems, such as glau- 
coma or psoriasis, in which the drugs 
epinephrine or methoxsalen may be used. 
These circumstances could lead to more 
easily induced retinal damage than in 
aphakic individuals not using these 
drugs. Retinas of aphakic eyes could be 
rendered more vulnerable to  near- 
ultraviolet light exposure caused by the 
easier access of the light sensitive drugs 
to the posterior portion of the eye. An 
epinephrine-induced maculopathy has 
been reported by Kolker and Becker.® 
S. G. Kramer, M.D. (personal communi- 
cation) has also described an increased 
uptake of epinephrine by aphakic animal 
retinas over that in phakic controls. 

Another problem of aphakic individu- 
als with corrected vision is that of exces- 
sive glare.!° Vision-corrective devices 
with tinting would be useful in eliminat- 
ing some of this glare as well as protect- 
ing the retina from damage and improv- 
ing visual acuity. 

I think such data suggest that all 
aphakic individuals be provided with re- 
placement lenses, not only for focusing, 
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but also for filtering near-ultraviolet light 
anterior to the retina. 
SEYMOUR ZIGMAN, PH.D. 
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Retinal Dialysis 
Secondary to Use of the 
Kaufman vitrector 


Editor: 


During a routine cataract extraction, 
vitreous appeared in the wound. The 
Kaufman Vitrector was inserted through a 
widely dilated pupil into the vitreous. Af- 
ter a moment of suction with a 30-ml sy- 
ringe, a membrane-like structure, presum- 
ably the anterior vitreous face, enter- 
ed the porthole of the Vitrector. Sudden- 
ly, a fingerlike projection of diaphanous 
tissue appeared from the superior periph- 
ery and approached the port of the Kauf- 
man Vitrector. This tissue was presum- 
ably retinal and appeared to be attached 
to the vitreous that was being aspirated 
through the Vitrector. After removal of 
the Vitrector, excision of the vitreous with 
scissors and Weck sponges was per- 
formed. At the end of the procedure, the 
superior half of the retina floated freely in 
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the vitreous cavity. The rotary Kaufman 
Vitrector is capable of winding up vitre- 
ous strands and exerting traction on the 
retina. 

Since this complication occurred, a 
new model, the Kaufman Vitrector II, has 
been introduced. It features a reciprocat- 
ing, rather than a rotary cutting head. In 
my opinion, the previous model should 
be recalled. 

RICHARD L. LITWIN, M.D. 
Berkeley, California 
Reply 


Editor: 


The concept of the Vitrector I was 
sound and the prototype models clearly 
worked well. In practice, however, some 
of the units spooled vitreous and caused 
traction on the retina, which is why the 
original model has been replaced by the 
Vitrector II, a model with a smaller tip 
and a guillotine action that does not spool 
vitreous. The newer model has been ex- 
ceptionally and consistently reliable in 
our hands. Because of the clear advantag- 
es of the Vitrector II, the company that 
makes these instruments has encouraged 
ophthalmologists to send back all models 
of Vitrector I and has agreed to replace 
them with the newer models, even 
though the newer model might cost 
slightly more. I have not had difficulties 
in doing several hundred vitrectomies 
with the newer models, which have pro- 
duced far less traction than vitrectomies 
attempted with sponges. 

HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


BOOK REVIEWS 


Microsurgery of the Anterior Segment of 
the Eye. By Richard C. Troutman. St. 
Louis, C. V. Mosby Company, 1977. 
Hardbound, 357 pages, table of con- 
tents, index, 136 black and white fig- 
ures. $47.50 
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This volume describes Richard Trout- 
man's investigations and techniques in 
microsurgery of the anterior segment of 
the eve and specifically, the cornea. Four- 
teen chapters cover subjects from optical 
considerations to instrumentation and the 
techniques of various keratoplasties done 
alone or in combination with cataract 
extraction, lens implantation, or glauco- 
ma operations. Dr Troutman generally 
emphasizes physical disorders of the cor- 
nea and technologic management. He de- 
scribes in detail the surgery of astigma- 
tism and the continuous monitoring of 
corneal curvatures during operation with 
a keratoscope, which represent substan- 
tial advances in this field. The author's 
mastery of the mathematics of the optics 
of astigmatism and his contributions in 
these areas are evident. 

Several controversial subjects are treat- 
ed, including the use of penetrating su- 
tures in keratoplasty or the partial sutur- 
ing of the corneal graft into place before 
lens removal in combined operations. 

The illustrations and printing are well 
done, but there is a great deal of white 
space, which might have been eliminated. 
The book should be in the library of all 
who are interested in corneal surgerv. It 
will help not only the student or resident 
ophthalmologist, but also the practicing 
corneal surgeon. 

SAMUEL D. MCPHERSON, ]R. 


Corneal Transplantation. By Frank M. 


Polack. New York, Grune and Stratton, 
1977. Clothbound, 268 pages, table of 
contents, index, over 160 black and 
white photographs. $34.50 


Recent deveiopments in instrumenta- 
tion, surgical technique, donor material 
handling, and postoperative management 
have significantly improved corneal 
transplant results. However, many corne- 
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al surgeons have limited knowledge of 
the biologic and immunologic responses 
after keratoplasty. Similarly, laboratory 
investigators interested in corneal prob- 
lems are often unfamiliar with the numer- 
ous clinical considerations for human 
corneal transplantation. Frank Polack’s 
book contains both basic and clinical 
material and is directed toward those in- 
volved in corneal research and the “de- 
veloping corneal surgeon.” 

The book is divided into four sections: 
(1) basic problems in tissue transplanta- 
tion and the biology of the corneal graft, 
(2) techniques and instrumentation, (3) 
influence of host response in clinical re- 
sults and pathology of the graft, and (4) 
organization and operation of the eye 
bank. The first section of the book gives 
an excellent review of the physiology and 
wound healing of corneal grafts, the fate 
of transplanted tissue, and the immunolo- 
gy of corneal grafts. Dr. Polack organizes 
previously published data with current 
experiments in a concise overview of the 
biology of corneal transplants. This sec- 
tion is nicely illustrated with scanning 
and transmission electron photomicro- 
graphs and has good references. The sec- 
tion on techniques and instrumentation 
includes a review of the currently used 
microsurgical instruments and sutures, 
and the indications and preoperative con- 
siderations for keratoplasty. The descrip- 
tion of the author’s surgical techniques 
for keratoplasty is necessarily brief be- 
cause the reader cannot possibly learn all 
of the fine points of keratoplasty from a 
book of this scope. Some readers may 
disagree with the author’s choice of vi- 
trectomy instruments and the practice of 
. usually removing the lens of keratoplasty 
patients over 60 years of age (p. 154). The 
sections on the influence of host response 
in clinical results and pathology of grafts, 
and on organization and operation of the 
eye bank are up-to-date and informative. 
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I highly recommend this book to those 
interested in experimental or human cor- 
neal transplantation. Although it will not 
teach the beginning surgeon the finer 
points of keratoplasty, it assembles the 
relevant experimental and clinical obser- 
vations that are important for successful 
corneal transplantation. 
WALTER J. STARK 


Sights and Sounds in Ophthalmology, 
The Ocular Fundus in Neuro- 
ophthalmologic Diagnosis, vol. 3. Bv 
Neil R. Miller and Stuart L. Fine. St. 
Louis, C. V. Mosby Company, 1977. 
Clothbound, 81 pages, table of con- 
tents, preface, foreward, quizzes, an- 
swers, bibliography, index, 14 illustra- 
tions, 100 slides with accompanying 
cassettes (3, 2-sided). $150 


Neil Miller and Stuart Fine have com- 
piled a truly excellent set of slides and 
presented many important case reports 
that illuminate old topics with fresh 
thoughts in a volume of up-to-date 
neuro-ophthalmology. 

The slides are composites that often 
include explanatory illustrations, in addi- 
tion to fundus photographs, x-rays, and 
histologic sections. The explanatory 
drawings are done in attractive colors and 
with exemplary clarity; the black and 
white reproductions of the drawings in 
the accompanying booklet pale by com- 
parison. 

The text of the booklet has been read 
verbatim into a tape recorder by the au- 
thors; these are the "sounds" mentioned 
in the title. This aural repetition of the 
text has some advantage. Although it 
might be discouraging to sit down with a 
slide projector and a tape recorder for 
three hours of concentrated listening, 
with the help of the booklet, one knows 
what to expect and may therefore proceed 
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out of sequence. Also, while listening, 
one can concentrate on the illustrations. 

At the end of the presentation, a brief 
quiz is followed by a discussion of the 
correct answers, which should facilitate 
learning. Also included is a valuable se- 
lection of about 250 references that could 
serve as a starting point for the more 
intense study of neuro-ophthalmology. 

Except for some inexplicable dark 
patches on a few of the visual fields 
(slides 17, 21, 45, and 62), this teaching 
set is good. Every ophthalmology, neurol- 
ogy, and  neuro-surgery department 
should have at least one, so that every 
resident may have a chance to absorb this 
valuable material. 

H. STANLEY THOMPSON 


Interpretation of Fundus Fluorescein 
Angiography. By Howard Schatz, 
Thomas C. Burton, Lawrence A. 
Yannuzzi, and Maurice F. Rabb. 
Clothbound, 761 pages, table of con- 
tents, index, 1,142 black and white fig- 
ures, 101 color figures. $78.50 


When it was first introduced in 1960, 
fluorescein angiography of the fundus 
was cumbersome and more of a laborato- 
ry curiosity than anything else. Indeed, 
the first paper on the subject was rejected 
by The JOURNAL, presumably because it 
was not sufficiently important. In the en- 
suing 18 years, the technique has become 
a widely accepted clinical modality, and 
the information resulting from its use has 
greatly expanded our knowledge of fun- 
dus disorders. During its infancy, fluores- 
cein angiography was not a precise meth- 
odology, and the results did not lend 
themselves to a uniform intrepretation. 
The results, however, did lead a number 
of investigators to reexamine the anato- 
my, physiology, and pathology of the 
retina, pigment epithelium, and choroid 
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with spectacular success. Our under- 
standing of the blood-retinal and blood- 
pigment epithelial barriers, choroidal 
neovascularization, macular edema, and 
the various hemorrhagic and exudative 
fundus lesions all stem from information 
derived from fluorescein angiography. 
Today, when the technique has become 
standardized and routine, its value obvi- 
ously depends on proper analysis. 

Dozens of books and monographs and 
thousands of articles have been written 
about fluorescein angiography. This large 
and handsome volume, written by four of 
America’s leading practitioners of the art 
and science of fundus angiography, is the 
first to deal primarily with the interpreta- 
tion of the fundus angiograms. 

An introductory section deals with gen- 
eral principles of the method and is pref- 
aced by a small and charming historic 
chapter that includes some previously un- 
published vignettes by early pioneers. 
Obviously, not all the major contributors 
to angiography could be included in such 
a brief history, but one would have ex- 
pected some mention of Dollery and his 
co-workers, and of Amalric. The remain- 
der of the first section deals with equip- 
ment, materials and methods, fundus his- 
tology, and the normal angiogram, all of 
which is useful. However, there is a 
minor error in the description of the radi- 
al peripapillary capillaries: they arise 
from intraretinal arterioles and not from 
those of the disk. 

The rest of the volume is devoted to the 
interpretation of abnormalities seen by 
fluorescein angiography. For this, the au- 
thors have provided an elaborate flow 
sheet (a copy of which is placed in a 


pocket at the back of the book, but this is . 


not mentioned in the text) that divides the 
entire subject into hvpo- and hyperfluor- 
escence. By following the various path- 
ways, one will presumably make a cor- 
rect diagnosis. If strictly followed, this 
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method should facilitate an accurate diag- 
nosis in most instances of fundus disease 
that exhibits a fluorescein angiographic 
abnormality. Illustrative and generally 
excellent fluorescein angiograms are com- 
plemented by numerous histologic sec- 
tions that provide  pseudoclinico- 
pathological correlations (pseudo- only in 
the sense that the microscopic sections 
were not from the patients whose angio- 
grams are shown, but rather are represent- 
ative of the condition). Additionally, 
there are 101 two-color drawings that 
schematically illustrate many of the major 
fundus alterations discussed in the text. 
They certainly will help the neophyte 
understand the essence of the angiogram. 
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Generally, this is a useful volume for 
anyone interested in fundus disease. 
There are occasional redundancies, but 
they are required by the artificial division 
and schema used by the authors. The 
alternative method of teaching the subject 
is to list each disease and its angiographic 
abnormalities, which would lead to a less. 
logical and more unwieldy text. One can 
imagine that by using the present sche- 
matic approach, one could design a com- 
puter program to interpret fully and accu- 
rately a fluorescein angiogram. Given the 
state of the art of computer technology, I 
dare say that it could and will be done. 


PAUL HENKIND 


OPHTHALMIC MINIATURE 


The Prince went to vote about four in the afternoon, flanked on 
the right by Father Pirrone, on the left by Don Onofrio Rotolo; 
frowning and fair-skinned, he proceeded slowly towards the Town 
Hall, frequently putting up a hand to protect his eyes lest the breeze 
loaded with all the filth collected on its way should bring on the 
conjunctivitis to which he was subject; and he remarked to Father 
Pirrone that though the air would have been like a putrid pool 
without the wind, vet health-giving gusts did seem to drag up a lot 


of dirt with them. 


* 


Giuseppe Di Lampedusa, The Leopard 


New York, Pantheon, 1961 


ABSTRACT DEPARTMENT 


EDITED BY DaviD SHOCH, M.D. 


British Journal of 
Dermatology 


.PHOTOPROTECTION OF THE EYE IN 
PUVA THERAPY. Wennersten, G. (Dept. 
Dermatol, Karolinska Univ., Stock- 
holm, Sweden). Br. J. Dermatol. 98:137, 
1978. 


On the basis of animal experiments it has 
been postulated that patients receiving the 
psoralens might suffer ocular damage on expo- 
sure to intense phototherapy, or even on expo- 
sure to sunlight. In fact, this has never been 
shown to be so for humans but nevertheless, 
the current approach among investigators 
managing PUVA treatment is to prescribe pro- 
tection of the eye during therapeutic radiation 
and in addition, sunglasses during the rest of 
the day when the treatment has been given. In 
order to decide which sunglass would be most 
protective, the authors investigated the trans- 
mission of a series of sunglasses. They found 
that unsorted, general-purpose sunglasses 
were unsatisfactory since they transmitted 
anywhere between 16 and 67% of the ultravio- 
let light in the range 350 to 800 nm. On the 
other hand Polaroid glasses completely 
blocked all transmission of the ultraviolet in 
this range. It is interesting to note that glasses 
designed to darken with light intensity 
showed a transmission of 17% in the ultravio- 
let after maximal darkening. (1 figure, 1 table, 
6 references) —David Shoch 


British Journal of 
Ophthalmology 
OCULAR HYPERTENSION—A LONG-TERM 

FOLLOW-UP OF TREATED AND UN- 

TREATED PATIENTS. David, R., Living- 

ston, D. G., and Luntz, M. H. (Dept. 

Ophthalmol., Univ. of Witwatersrand, 

Johannesburg, South Africa). Br. J. 

Ophthalmol. 61:668, 1977. 

The 61 patients (117 eyes) included in this 
study met the criteria of: (1) repeated applana- 
tion pressure readings greater than 20 mm Hg, 
(2) open chamber angles, (3) not clearly glau- 


comatous disks (distinct, pink-colored rims of 
nerve-fiber tissue all-around), and (4) normal 
visual fields by kinetic examination with two 
test objects on the Goldmann perimeter and 
the 1/1000 mm test object on the Bjerrum 
screen. The mean of three pressure readings 
within the first few weeks of the patient's 
presenting to the hospital is referred to as the 
mean initial intraocular pressure. Only 27 pa- 
tients (50 eves) were placed on treatment for 
their hypertension. The administration of pi- 
locarpine was preceded by a careful search for, 
and treatment of, peripheral lattice degenera- 
tion or retinal holes. The average follow-up 
period, with re-examinations including perim- 
etry every two to six months, was 42.8 months. 
The development of visual field defects with 
corresponding disk changes was observed in 
12 eyes (ten patients). This happened in two of 
the 75 eyes with mean pressures between 21 
and 25, in three of the 25 eyes with pressures 
between 26 and 30 mm, and in seven of the 17 
eyes with pressures greater than 30 mm. Treat- 
ment was of prophylactic value only insofar as 
it placed the eye in a lower pressure category. 
Treatment, on the other hand, did not seem to 
have any harmful effects and is considered to 
be indicated in elderly individuals with pres- 
sures greater than 26 mm. Younger patients are 
placed on treatment only if the mean pressure 
exceeds 30 mm Hg. (6 figures, 4 tables, 17 
references) —Peter C. Kronfeld 


Journal of the American 
Medical Association 
RETINAL HEMORRHAGES IN SUBACUTE 
CARBON MONOXIDE POISONING. Kelley, 
J. S., and Sophocleus, G. J. (Dept. 
Ophthalmol., Greater Baltimore Med. 


Ctr, Baltimore, Md). J.A.M.A. 239: 


1515, 1978. 


Three incidences of carbon monoxide pois- 
oning occurred owing to defective heating 
systems. Twelve persons were affected; of 
these, three lost their lives. Because the symp- 
toms of carbon monoxide poisoning closely 
resemble flu and other common illnesses, cor- 
rect diagnosis was not made as promptly as it 
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might have been. Hemorrhages were found in 
the nerve fiber layer of the retina in all five of 
the patients who had been exposed for more 
than 12 hours. It is the authors’ contention, 
therefore, that complete examination of the 
patient should always include ophthalmosco- 
py, and that the finding of retinal hemorrhag- 
es, in addition to nausea, headache, and dizzi- 
ness, should alert the physician to the possi- 
bility of carbon monoxide poisoning. (4 fig- 
ures, 4 references)—Authors’ abstract 


Journal of Pediatric 
Ophthalmology 

VISUAL ACUITY AND BINOCULARITY IN 
CHILDREN WITH UNILATERAL AC- 
QUIRED APHAKIA. Frank, J. W., and 
France, T. D. (Dept. Ophthalmol., 
Univ. of Wisconsin, Madison, Wis.). J. 
Pediatr. Ophthalmol. 14:200, 1978. 


Seventeen cases of unilateral aphakia secon- 
dary to acquired cataracts and dislocated lens- 
es were presented. Final visual acuity was 
6/22 (20/70) or better in 12 of our 17 patients. 
Binocular single vision has been maintained 
in four cases. Ten patients had a posttherapy 
tropia. 

Early surgery and treatment particularly in 
the voung child is stressed in order to maintain 
normal binocular single vision. Where once 
traumatized eyes were felt to be "sick" eyes 
and better left alone, current surgical and 
therapeutic methods make restoration of vi- 
sion and binocularity a reasonable goal. (3 
tables, 15 references) —Authors' abstract 


SURGICAL CORRECTION OF DISSOCIATED 
VERTICAL DEVIATIONS.  Braverman, 
D. E., and Scott, W. E. (Dept. 
Ophthalmol. Univ. of Iowa Hosp., 
Iowa City, Ia.). J. Pediatr. Ophthalmol. 
14:337, 1978. 


The surgical treatment and results of 17 
- patients with dissociated vertical deviations is 
presented. Supermaximum recession of the 
superior rectus muscle was performed on the 
deviating eye. No lid changes or any limitation 
of elevation were noted following the surgery. 
The manifest deviation was converted to less 
than ten prism diopters in all except one case. 
Four over-corrections of two to six prism diop- 
ters of hypotropia resulted. There was no 
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change in eye preference to the operated eve. 
Saccadic velocities showed no change in the 
acceleration or velocity of the operated superi- 
or rectus. (1 figure, 3 tables, 17 references). — 
Authors' abstract 


Klinische Monatsblitter 
für Augenheilkunde 
LONG-ACTING LOCAL ANESTHETICS—AN 
ENRICHMENT IN OPHTHALMIC SUR- 
GERY? (German) Schlegl, H. J. (Univ. of 
Saarland, Hamburg, West Germany). 
Klin. Monatsbl. Augenheilkd. 171:359, 

1977. 


Bupivacain, a long-acting local anesthetic, 
was used in 300 eye operations. Of the .25%, 
5% and .75% concentrations, .5% was found 
reliable, The safe dose is up to 30 ml or 150 mg 
(2 mg/kg). The onset of good anesthetic effect 
was occasionally as early as ten minutes, but 
usually 30 minutes after injection. One advan- 
tage of this waiting period was that any swell- 
ing or pressure from the injection disappeared. 
Good akinesia and anesthesia was present in 
all patients for at least two hours and probably 
longer, although the exact duration of the 
effect was not determined. Ninety-one percent 
of operated patients had no pain the evening 
or morning after surgery. (4 figures, 1 table, 36 
references)— Peter Egbert 


EXUDATIVE SENILE MACULOPATHY. 
CLINICAL PICTURE, PATHOGENESIS, 
PROGNOSIS AND THERAPY. (German) 
Wessing, A. (Ederhard-Karls Univ., 
Tübingen, West Germany). Klin. 
Monatsbl. Augenheilkd. 171:371, 1977. 


The natural history of exudative senile mac- 
ular degeneration was observed in 65 eyes. At 
the end of a 19-month observation period, 4% 
of the eyes had better vision, 48% were un- 
changed, and 48% had worse vision. Twenty- 
seven eyes with similar maculopathy were 
treated by photocoagulation and followed for 
20 months. The overall visual results of these 
treated eyes were no better than the untreated 
control eyes. However, out of the large catego- 
rv of exudative senile maculopathies, there are 
infrequent special situations that may benefit 
from photocoagulation treatment: (1) an un- 
complicated detachment of the retinal pig- 
ment epithelium without a subretinal vascular 
network, (2) a beginning, localized subretinal 
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vascular network, and (3) certain late cases 
with regressing vascularity in which it is pos- 
sible to hasten final scarring and limit the 
scotoma. The authors feel their results are less 
optimistic than those of others because of a 
longer follow-up. They emphasize that an im- 
mediate improvement in vision after photoco- 
agulation all too often later disappears. (15 
figures, 32 references)—Peter Egbert 


PRIMARY EPIRETINAL GLIOSIS. (German) 
Spitznas, M., and Leuenberger, R. 
(Univ. Eve Clinic, Essen, West Germa- 
ny). Klin. Monatsbl. Augenheilkd. 171: 
410, 1977. 


Primary epiretinal gliosis, also called macu- 
lar pucker, cellophane maculopathy, surface 
wrinkling retinopathy and idiopathic prereti- 
nal macular fibrosis, occurs in otherwise 
healthy eyes. Forty-five patients (51 eyes) with 
this condition were studied. Most frequently, 
the foveal region was involved but the foveola 
was often spared. With increased distance 
from the center of the macula, the frequency of 
involvement decreased. The density of the 
membrane varied—22 were transparent, 20 
translucent gray and nine opaque white. The 
average visual acuity was 6/15 (20/50); in no 
case was it worse than 6/122 (20/400). In one 
patient, the membrane spontaneously de- 
tached from the retina into the vitreous and the 
vision improved. The incidence of the disease 
was greater in both myopia and hyperopia 
than in emmetropia. The average age of the 
patients was 55 years (range 8 to 77) with no 
sex predilection. (3 figures, 9 tables, 38 
references)— Peter Egbert 


FACTORS INFLUENCING THE URGENCY 
OF REPAIR OF RETINAL DETACHMENT. 
(German) Kreissig, I. (Eye Clinic, Univ. 
Bonn, Bonn, West Germany) Klin. 
Monatsbl. Augenheilkd. 171:530, 1977. 


In order to determine preoperative factors 
which influence visual results, the visual acu- 
ity of 266 patients was determined for one year 
after retinal detachment surgery. Preoperative 
factors which were associated with a poor 
final visual acuity were a detachment which 
included a total macular detachment, macular 
detachment for greater than one week, and 
increasing age. A partially detached macula 
recovered good vision—equivalent to a de- 
tachment which did not involve the macula. A 
macula that was detached for two weeks re- 
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covered significantly less vision than one de- 
tached only one week. However, there was 
little difference between a detachment of two 
weeks and greater than two weeks. Patients 
over 55 years old had vision equal to vounger 
patients two months after surgery, but after 
two months the younger patients continued to 
improve and the older ones did not. Therefore, 
after one year the vision was significantly 
better in the younger patients. 

The author feels detachment surgery should 
be performed without delav when: the macula 
is attached but threatened by an approaching 
bullous detachment; the macula is partially 
detached; the macula has been detached for 
less than one week; or the macula is detached 
in an elderly patient. (10 figures, 5 
references) —Peter Egbert 


AQUEOUS HUMOR LEVELS OF GENTAMI- 
CIN IN MAN AFTER PARENTERAL SUB- 
CONJUNCTIVAL AND TOPICAL ADMINIS- 
TRATION. (German) Ultermann, D., 
Matz, K., and Meyer, K. (Depts. of 
Ophthalmol. and Bacteriology, St. 
George Hosp., Hamburg, West Germa- 
ny). Klin. Monatsbl. Augenheilkd. 171: 
579, 1977. 


Varied amounts of gentamicin were given to 
135 patients before cataract extraction. Aque- 
ous humor samples were withdrawn at the 
start of surgery to determine ocular penetra- 
tion of the drug. After intravenous injection of 
80 mg of gentamicin, an aqueous level of only 
0.5 mcg/ml was reached. This is net a thera- 
peutic level for most bacteria. Subconjunctival 
injection of 40 mg of gentamicin consistently 
gave aqueous concentration greater than 10 
mcg/ml within 15 minutes. This level was 
maintained for 12 hours, and then fell between 
12 and 24 hours after injection. Subconjuncti- 
val injection of 20 mg also usually achieved 
therapeutic aqueous concentrations but 10 mg 
did not. Topical application did not give ther- 
apeutic aqueous levels. For intraocular infec- 
tion, 40 mg of gentamicin should be given 


subconjunctivally twice a day. (2 figures, 8 | 


a 


references)—Peter Egbert 


New England Journal 
of Medicine 
CRYPTOCOCCAL ENDOPHTHALMITIS AF- 
TER CORNEAL TRANSPLANTATION. 


ef 
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Beyt, B., Jr., and Waltman, S. R. (Dept. 
Med., Washington Univ. School of 
Med., St. Louis, Mo.). N. Engl. J. Med. 
298:825, 1978. 


A cornea was obtained from a 25-year-old 
donor who died due to progressive respiratory 
failure secondary to pneumonitis, after a 
three-year history of polymyositis treated with 
corticosteroids and intermittent cyclophos- 
phamide. Two months after the graft was 
performed, examination revealed decreased 
visual acuity and a vellow-white mass in the 
anterior chamber. Aqueous aspirated from the 
anterior chamber grew Cryptococcus neofor- 
mans. Cultures of blood drawn 11 days before 
the death of the donor, eventually grew the 
same organism. With the recognition that oc- 
cult opportunistic infections may be transmit- 
ted by corneal graft, immunosuppressed pa- 
tients with known opportunistic infections 
should be excluded as corneal donors for they 
may have multiple, often unrecognized infec- 
tions. (1 figure, 5 references)—David Shoch 


Ophthalmologica 

ULTRASTRUCTURAL OBSERVATIONS ON 
THE RETINA IN TYPE ll GLYCOGENOSIS 
(POMPE’S DISEASE). Goebel, H. H., 
Kohlschiitter, A. and Pilz, H. (Division 
of Neuropathology, Univ. of Géttingen, 
Gottingen, West Germany). Ophthal- 
mologica 176:61, 1978. 


The retina of a nine-month-old boy afflicted 
with biochemically proven type H glycogeno- 
sis contained abundant lysosomal glycogen. 
This was present in almost every cell type and 
occasionally associated with lipofuscin in 
choroidal macrophages. Lysosomal glycogen 
was absent from melanocytes and pigment 
epithelial cells. No degeneration of any cell 
layer was noted. The ubiquitous accretion of 
lysosomal glycogen resembles the widespread 
distribution of lipopigments in canine neuro- 
nal ceroid lipofuscinosis, another lysosomal 
disorder. (6 figures, 16 references)—Authors’ 
abstract 


Pediatrics 


ELECTRORETINOGRAPHY IN NEONATES 
TREATED WITH PHOTOTHERAPY. Bhu- 
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pathy, K., Sethupathy, R., Pildes, R.S., 
Constantaras, A.A., and Fournier, J.H. 
(Divisions of Neonatology and Oph- 
thalmol., Univ. of Illinois College 
Med., Chicago, Ill.). Pediatrics 61:189, 
1978. 


Electroretinographic (ERG) studies were 
performed in 22 normal control newborns and 
28 neonates who had had phototherapy during 
the first few days of life. Mean age at ERG 
testing was 16.8 + 2.9 days in the photothera- 
py group and 16.4 + 3.7 days in the control 
group. Results of routine fundoscopy were 
normal in both groups. Amplitudes of a and b 
waves under dark- and light-adapted states 
were similar in both groups. Phototherapy did 
not appear to have deleterious effects on pho- 
topic and scotopic retinal function in infants 
whose eyes were adequately shielded (2 ta- 
bles, 12 references)—Authors' abstract 


Science 
GYRATE ATROPHY OF THE RETINA: IN- 

BORN ERROR OF  L-ORNITHINE:2- 

OXOACID AMINOTRANSFERASE. O'Don- 

nell, J. J., Sandman, R. P., and Martin, 

S. R. (Dept. of Ophthalmol., Univ. of 

California, San Francisco, Calif.). Sci- 

ence 200:200, 1978. 

One of the few hereditary retinal degenera- 
tions that has been associated with a metabolic 
defect is gyrate atrophy in which elevated 
levels of blood and urine ornithine have been 
demonstrated. In this paper the authors dem- 
onstrate that the cultured fibroblasts from a 
patient with gyrate atrophy of the retina do not 
convert L-ornithine uniformly labeled with 
carbon-14, to proline. This metabolic block is 
caused bv deficient L-ornithine:2-oxoacid 
aminotransferase activity. The patient's heter- 
ozygote father had intermediate activity of this 
enzyme. (2 figures, 8 references)—David 


Shoch 


Transactions of the 
Ophthalmological 
Societies of the 
United Kingdom 


VALUE OF PROPHYLACTIC PERIPHERAL 
IRIDECTOMY ON THE SECOND EYE IN 
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ANGLE-CLOSURE GLAUCOMA. Snow, 
J. T. (Canterbury, England). Trans. 
Ophthalmol. Soc. U.K. 97:189, 1977. 


The records of a group of 72 patients whe 
had acute angle closure in one eye and no 
treatment in the second were reviewed. Of 
these 72 patients, 40% had no trouble in the 
second eye but in 60% the second eye was 
affected and of this 6096 comprising 43 eyes, 
32 had either acute or chronic angle closure 
glaucoma in the second unoperated eve. The 
author compares this with a previous series of 
63 patients who had prophylactic peripheral 
iridectomy and concludes that the likelihood 
of complications and eye problems is greater 
in those patients who do not have prophylactic 
peripheral iridectomies in the second eye after 
angle closure glaucoma in the first. (6 tables, 
10 references)—David Shoch 


CONSERVATIVE MANAGEMENT OF CEN- 
TRAL SEROUS RETINOPATHY. Lvons, 
D. E. (Taunton, England). Trans. Oph- 
thalmol. Soc. U.K. 97:214, 1977. 

À study of 26 patients (30 attacks) with 
central serous retinopathy was made in order 


to assess the result of conservative manage- 
ment, and the factors which might affect the 
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incidence of residual symptoms. There were 
two groups, one given systemic corticosteroids 


and one given no treatment. Comparison is 


made with two groups, one treated bv laser 
coagulation and another given no treatment. 
There was no permanent serious visual loss in 
ány patient. The final visual acuity was 6/6 


(20/20) or better in 76% of the eyes, 6/9 (20/30) 


in 20%, and 6/12 (20/40) in 3%. There was no 
relationship between the final visual acuity 
and the duration of the attack, nor was there 
any relationship between the age of the patient 
and the duration of the attack. The treated 
group did no better in terms of the final visual 
acuity than the untreated group. The author 
compares his results with figures in the litera- 
ture on patients treated with the laser. He 
notes that in the laser-treated patients, about 
60% achieved 6/6 (20/20) vision or better, 
while in his untreated group 7696 achieved 6/6 
(20/20) or better vision. Finally no specific 
factor (the presenting visual acuity, the worst 
visual acuity, the duration of the attack, or the 
age of the patient) can be used to determine 
which patients should be advised to undergo 
photocoagulation. However, residual symp- 
toms were more common in this series in cases 
in which the central serous retinopathy had 
lasted for three months or more. (2 figures, 4 
tables, 6 references) —David Shoch 
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For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


INTERNATIONAL CONGRESS IN 
OPHTHALMOLOGY: NEW 
DEVELOPMENTS IN OPHTHALMOLOGY 


be held in Nijmegen, Holland, Sept. 25 and 26, 1978. 
There will be lectures on vitreous body, retina, and 
cornea surgery and lens implantation. For further 
information, write À. F. Deutman, M.D., Depart- 
ment of Ophthalmology, Sint Radboudziekenhuis, 
Philips van Leydenlaan, Nijmegen, The Netherlands. 


INSTITUTO BARRAQUER: VIII 
INTERNATIONAL COURSE 


The VIII International Course of the Instituto 
Barraquer will be held May 16-21, 1982. Further 
details will be announced later. 


EYE BANK ASSOCIATION OF ÁMERICA, 
INC.: SCIENTIFIC PROGRAM 


The Eye-Bank Association of America will hold a 
scientific program on Saturday, Oct. 21, 1978, from 
9:00 A.M. to 12:30 P.M. at the Radisson Muehlebach 
Hotel, Kansas City, Missouri, preceding the Ameri- 
can Ácademy of Ophthalmology meeting. Papers 
relating to corneal transplantation and eye bank 
techniques are solicited. Send abstracts before Sept. 
8, 1978, to: R. D. Richards, M.D., Department of 
Ophthalmology, University of Maryland Hospital, 
Baltimore, MD 21201. 


MIDWEST GLAUCOMA MEETING AND 
ASBURY LECTURE 


The University of Cincinnati's Department of 
Ophthalmology and Alumni Association and Cin- 
cinnati Society of Ophthalmologists and CONMED 
will sponsor the Midwest Glaucoma Meeting and 
Asbury Lecture Nov. 9-11, 1978, at the Netherland 
Hilton Hotel, Cincinnati, Ohio. The fee is $150 


. (residents and fellows, $50). For further informa- 


tion, call CONMED 513-872-5486. 


MINNESOTA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: NEW OFFICERS 

The following members of the Minnesota Acade- 


my of Ophthalmology and Otolaryngology took of- 
fice at the May 1978 meeting of the Academy in 


Duluth, Minnesota: Theodore M. Gill, president; 
Melvin Sigel, president-elect, otolaryngology; Harry 
S. Friedman, president-elect, ophthalmology; and 
James P. Dunn, secretary-treasurer. 


St. LUKE’S HOSPITAL: COURSE ON 
CLINICAL MANAGEMENT OF RETINAL 
DISEASE 


St. Luke’s Hospital, Cleveland, Ohio, announces a 
course “Clinical Management of Retinal Disease: A 
Review of Current Practical Evaluation and Treat- 
ment of Retinal Diseases,” June 8 and 9, 1978. The 
registration fee is $250 and $35 for optional tapes 
(nonresidents, $75). For further information, write 
L. Singerman, M.D., 11201 Shaker Blvd., Cleveland, 
OH 44104. 


THIRD ANNUAL OPHTHALMIC SURGERY 
SEMINAR, 1978: MODERN TECHNIQUES 
IN MICROSURGERY AND STRABISMUS 
SURGERY 


A two-day course of Modern Techniques in Mi- 
crosurgery and Strabismus Surgery will be offered 
on August 11 and 12, 1978, in Rochester, New York. 
For further information, write Joseph D. Silverberg, 
M.D., Seminar Chairman, Department of Ophthal- 
mology, Park Ridge Hospital, 1555 Long Pond Rd., 
Rochester, NY 14626. 


MOORFIELDS EYE HOSPITAL: 
MICROSURGERY COURSE 


The Department of Clinical Ophthalmology, 
Moorfields Eye Hospital, will conduct a course in 
Ophthalmic Microsurgery Oct. 25-27, 1978. This 
will be a practical course on common intraocular 
surgical procedures. For further information, write 
Mrs. ]. F. Field, Microsurgical Course Secretary, 
Department of Clinical Ophthalmology, Moorfields 
Eye Hospital, City Road, London, ECIV 2PD, En- 
gland. 


UTAH OPHTHALMOLOGICAL SOCIETY: 
SUMMER SHAKESPEAREAN FESTIVAL 
MEETING 


The Summer Shakespearean Festival Meeting 
will take place Aug. 4 and 5, 1978, in Cedar City, 
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Utah. The subject will be external diseases. For 
further information, write William A. Bohart, M.D., 
Secretary, Utah Ophthalmological Society, 960 E. 
First South, Salt Lake City, UT 84102. 


INTERNATIONAL GLAUCOMA 
CONGRESS III 


. The joint meeting of International Glaucoma 
Congress III and the 14th Annual Scientific Assem- 
bly of the American Society of Contemporary Oph- 
thalmology will be held Jan. 14-19, 1979, at Caesar's 
Palace in Las Vegas, Nevada. For further informa- 
tion, write Martin Szanto, M.D., Suite 1110, 6 N. 
Michigan Ave., Chicago, I! 60602. 


UNIVERSITA DEGLI STUDI, MILANO: 
INTERNATIONAL SYMPOSIUM ON 
PITUITARY MICROADENOMAS 


The Università degli Studi, Milano, will hold an 
International Symposium on Pituitary Microadeno- 
mas in Milan, Italy, Oct. 12-14, 1978. The program 
will include 20 to 22 invited lectures, two open 
discussions on Problems in pathogenesis of pitui- 
tary microadenomas and Problems in treatment of 
pituitary microadenomas, and about 30 free com- 
munications. The official language will be English, 
and the proceedings, including lectures, selected 
communications, and discussions will be published 
by Academic Press in the Serono Symposia series. 
For further information, write the Secretariat of the 
International Symposium on Pituitary Microadeno- 
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mas, Clinica Neurochirurgica dell'Università, Ospe- 
dale Policlinico, Pad. Beretta, via F. Sforza 35, 
20122 Milano, Italy. 


PERSONALS 
THOMAS D. DUANE 


Thomas D. Duane has been named to serve as a 
member of the National Advisory Eye Council of 
the National Institutes of Health. 

Dr. Duane is ophthalmologist-in-chief of Wills 
Eye Hospital in Philadelphia, as well as Professor 
and Chairman, Department of Ophthalmology, Jef- 
ferson Medical College. 


THOMAS J. KIRBY 


Thomas J. Kirby assumed office as president of the 
Joint Commission on Allied Health Personne! in 
Ophthalmology on Jan. 1, 1978. Dr. Kirby is consul- 
tant in ophthalmology at the Mayo Clinic; associate 
professor of ophthalmology at the Mayo Medical 
School, 


ROBERT W, RODIECK 


Robert W. Rodieck has been named Bishop Pro- 
fessor of Ophthalmology at the University of Wash- 
ington, a chair endowed by the Bishop Foundation 
of Seattle. Dr. Rodieck has served most recently as 
Reader in Physiology at the University of Sydney. 
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VISUAL FIELD CHARTS 


Central and peripheral field charts are available without charge to authors 
who require them to illustrate their papers. Write to Editorial Correspondent, 
American Journal of Ophthalmology, 233 East Ontario Street, Suite 1401, 


Chicago, Illinois 60611. 


INSTRUCTIONS TO AUTHORS 


For the preparation of manuscripts for 
American Journal of Ophthalmology 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely contributions dealing with clinical 
and basic ophthalmology. Each article 
submitted is evaluated by two or more 
referees who recommend that the paper 
be (1) accepted unchanged, (2) returned 
for revision and subsequent editorial con- 
sideration, or (3) rejected. Acceptance is 
conditioned by such factors as the origi- 
nality, significance, and soundness of the 
contribution; the suitability of the subject 
matter for subscribers of THE JOURNAL; 
and, the care with which the manuscript 
has been prepared. 


Papers are accepted on the condition 
that they have not been published or 
accepted for publication in any other 
journal, whether printed in English or 
any other language. On occasion, a paper 
read before a society and published in the 
society's transactions will be considered 
if the society publication does not reach 
as wide an audience as the contribution 
merits. When submitting such a paper, 


the author must indicate the time and 
place of the meeting and the name of the 
society publication. It is not possible to 
coordinate the date of publication of such 
papers in THE JOURNAL with that in the 
society publication. 


Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. Man- 
uscripts that require extensive editorial 
correction or retyping will be returned for 
that purpose. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. A heavy grade of white bond 
paper measuring 81/2 by 11 inches should 
be used. Margins should be at least 1'/2 
inches on all sides. Paragraphs should be 
indented at least one-half inch. Two cop- 
ies must be submitted; carbon copies and 
machine-duplicate copies are acceptable 
only as second copies. 


American Journal of Ophthalmology 


The entire manuscript should be 
double- or triple-spaced. Single-spacing 
should not be used anywhere in the man- 
uscript. The entire  manuscript— 
including title page and footnotes, text, 
acknowledgments, references, tables, and 
legends—should be double-spaced. Rules 
and underlining should not be used any- 
where in the manuscript. 


The manuscript should be arranged in 
the following order: 
. Title page (with footnotes) 
. Text and summary 
. Acknowledgments 
. References 
. Tables 
. Legends for figures 
Each major section should begin on a 
separate sheet. 


oS Ot & CO toe 


TITLE PAGE The title page should 
be numbered page l and contain the 
running (abbreviated) heading, the title, 
each author's name and highest degree, 
and the city and state where the work was 
carried out. The institution and the orga- 
nization(s) sponsoring the study should 
be credited in a footnote. A second foot- 
note should give the name and mailing 
address of the author to whom correspon- 
dence should be directed. Each page after 
the title page should show the page num- 
ber, senior author's name, and running 
title in the upper righthand corner. 


ORGANIZATION OF CONTENT 
Manuscripts should be carefully organ- 
ized and prepared in the style used by THE 
JOURNAL. A statement of the problem 
should be presented first. The material 
and methods should then be precisely 
described. All techniques used should be 
described completely enough to permit 
the reader to duplicate the study. 


Instructions to Authors-—CONT. 


Following a description of material 
and methods, the results of the study 
should be given. A section devoted to 
discussion should follow. The discussion 
should relate directly to the topic of 
the paper. 


Summary—Each paper must have a 
summary that describes the content of the 
paper in no more than 150 words. The 
author should state precisely what was 
accomplished, and avoid generalities. 


Acknowledgments—Sponsoring orga- 
nizations and grants should be acknowl- 
edged in the first footnote on the title 
page. Other acknowledgments follow the 
summary. 


REFERENCES The author is re- 
sponsible for complete and accurate 
references, including the proper capi- 
talization and accent marks used in for- 
eign-language publications. References 
must be numbered consecutively, accord- 
ing to their appearance in the text. Ex-ten- 
sive reviews of the literature are not 
desirable. Personal communications 
should be kept to a minimum. Reference 
to studies that have been accepted for 
publication, but not yet published, 
should indicate where they will be pub- 
lished. Reference to studies still in prog- 
ress should be described as such in the 
text without a reference number. Primary, 


not secondary, sources should be cited; 
references derived from encyclopedic re- 


views or textbooks are seldom acceptable. 
References should be cited in the text as 
follows: Allen and Smith! and Jones? 
described... 


The names of all authors should be 
cited in the reference list. THE JOURNAL 
does not use the term et al. The following 
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Instructions to Authors —CONT. 


style is used by THE JOURNAL for period- 
icals (1) and for books (2): 

1. Terry, T. L.: Extreme prematurity 
and fibroblastic overgrowth of persistent 
vascular sheath behind each crystalline 
lens. Am. J. Ophthalmol. 25:203, 1942. 

2. Reese, A. B.: Tumors of the Eve, 2nd 
ed. New York, Hoeber, 1964, p. 91. 

Abbreviations of periodicals are listed 
in Index Medicus. If there is any ques- 
tion, the name of the publication should 
be written out in its entirety. 


TABLES Each table must be titled, 
numbered with an arabic numeral, and 
cited in the text. The title should appear 
directly below the designation, Table 1, 
and well below the title, a double rule 
(two parallel lines) should span the width 
of the table. Between this double rule and 
a similar, full-width single rule, a heading 
must be given for each column. Smaller 
rules spanning several columns can be 
used to separate main (several-column) 
headings from subheadings, if necessary. 
No other vertical or horizontal lines 
should be used. Each table should be 
double-spaced, and nothing in the table 
should be underscored. 


Narrow columns are preferable. A table 
to be printed one-half page wide can 
include approximately 45 typewriter 
characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces, when printed vertically, tables 
can accommodate 150 characters and 
spaces. 


Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not in a table. 
Suchggraphs or diagrams must have a 
separate legend, such legend should be 


typed separately, and not shown on the 
face of the artwork itself. 


ILLUSTRATIONS Graphs, diagrams, 
and photographs must not be mounted: 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating its 
top, and the author's name should be 
printed with a soft pencil, on the back. 


Each illustration must have a descrip- 
tive legend. These should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, x70). 


Authors are responsible for obtaining 
permission to reprint illustrations appear- 
ing in other publications. Before full-face 
or otherwise identifiable photographs can 
be published, the author must supply 
THE JOURNAL with a legal release. 


Graphs, diagrams, and line draw- 
ings—These must be prepared by a pro- 
fessional artist on heavy white paper 
with India ink. Heavier lines should be 
used for curves than for axes. Labels must 
be of uniform size, parallel to axes, and 
spelling and abbreviations must agree 
with those used by THE JOURNAL. 


Reproductions are enhanced if original 
art is scaled to the page size of THE JOUR- 
NAL (51/2 by 73/4 inches). Lettering must 
be planned with reduction to this size 
in mind; labels should be uniform and 
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large enough to be read easily after reduc- 
tion. 


Visual field charts—The forms used bv 
."THE JOURNAL will be supplied to authors 
without charge. 


Photographs—These must have a 
glossy finish and a sharp contrast. All 
labels, arrows, letters, and the like must 
be professionally applied. In a series of 
illustrations, all figures should be orient- 
ed in the same direction. Photographs 
should be the same size or larger than the 
intended reproductions. Figure widths in 
THE JOURNAL are 16 picas (23/4 inches, 
one column), 21 picas (3!/s inches), or 33 
picas (5'/2 inches, two columns). 


Cropping—Cropping is done to ex- 
clude non-pertinent material from photo- 
graphs. The front surface of each photo- 
graph should be marked with a grease 
pencil to show the area that is to be 
engraved. 


COLOR Colored figures are used in- 
frequently. It is expected that authors will 
partially pay the cost of such pages. The 
charge for color is $500 per page. Both 
color transparencies and color prints must 
be submitted with the paper, together 
with a layout indicating the proposed 
distribution of the figures. 


GALLEY PROOFS The submitting 
author is provided with one set of gallev 


Instructions to Authors—CONT. 


proofs. Corrections should be placed both 
in the margin and in the body of the text. 
Proofreading methods are described in 


'the dictionary and style books listed be- 


low. In correcting the galleys, alterations 
should be limited. The need for alteration 
can be minimized by careful preparation 
of the manuscript. The cost of extensive 
corrections must be paid by the author. 


Galley proofs must be returned to the 
manuscript editor, Ophthalmic Publish- 
ing Company, 233 East Ontario St., Suite 
1401, Chicago, Illinois 60611, within 48 
hours of receipt. Failure to return galleys 
promptly may delay publication. 


REPRINTS The senior author of each 
paper is given 50 free tear sheets. Reprints 
must be ordered at the time galley proofs 
are returned. 


SOURCE TEXTS 


THE JOURNAL recommends the follow- 
ing publications as guides to style, gram- 
mar, spelling, and usage: 

Council of Biology Editors, Committee 
on Form and Style: CBE Style Manual, 
3rd ed. Washington, D.C., American In- 
stitute of Biological Sciences, 1972. 


A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 


Strunk, W., Jr., and White, E. B.: The 


Elements of Style, 2nd ed. New York, . 


Macmillan Co., 1972. 
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Surgidev... 


Style 2-P Iris Suture Lens 








Surgidev's Style 2-P is intended for use after intracapsular 
cataract extraction, The loops, optical portion and haptic rim 
are manufactured of one material, PMMA —polymethyl- 
methacrylate. 











Surgidev Corporation manufactures six styles of intraocular lenses with loops 
and optics made of polymethylmethacrylate. All our lenses are ethylene oxide 
gas (ETO) sterilized and dry packed. For convenient handling of our lenses 
prior to insertion, we supply the unique sterile lenstray.*? 





| d d FOR INFORMATION OR ORDERING 


Ww y CALL COLLECT ANYTIME 
C RG | EV. (805) 965-1085 


CORPORATION 1528 Chapala Street è Santa Barbara, California 93101 








CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 





CAUTION: Investigational device limited by Federal law to investigational use. 
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ANNUAL SCIENTIFIC MEETING 595 ^^^ 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


JAC 


Monday, October 23, 1978 7:30-10:30 p.m. 
Auditorium, Kansas City Convention Center 


SYMPOSIUM ON THE MANAGEMENT OF COMPLICATIONS ASSOCIATED 
WITH THE VARIOUS INTRAOCULAR LENSES 


Jack Hartstein, M.D., Moderator 


SYMPOSIUM ON THE MANAGEMENT OF COMPLICATIONS ASSOCIATED 
WITH THE VARIOUS TYPES OF CONTACT LENSES 


Jack Hartstein, M.D., Moderator 


PARTICIPANTS TO BE ANNOUNCED 


No Registration Fee « The Profession is Cordially Invited 


K HARTSTEIN, M.D. OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
President Executive Vice President 


G. PETER HALBERG, M.D., F. A.C.S. 
Public Relations Chairman 


eat eant a AMEN HIA rete WALA HA eri AH eH Ih erri n HAS Sere reete memes emer mnm ae e aaa ENS HEISE NENNT AA nr a RIANA LIAC BA ACTAE d n iA 


XIIth PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
FEBRUARY 25-MARCH 2, 1979 

Fontainebleau Hotel « Miami Beach, Florida 


Sponsored by: Dept. of Ophthalmology. Bascom Palmer 
Eye Institute, University of Miami 
School of Medicine. 


CLINICAL APPLICATION OF RECENT ADVANCES IN OPHTHALMIC RESEARCH 
The scientific program will emphasize important clinical advances which have been made pos- 
sible by the application of knowledge gained in basic vision research. In addition, a variety of 
postgraduate courses, movies and free papers will permit clinicians to obtain up-to-date in- 
formation concerning virtually every aspect of ophthalmic practice in the Americas. 


Registration fees from June 1, 1978 to January 1, 1979 are $200 for members, $240 for 
non-members and $110 for each accompanying person. 


AS an organization accredited for continuing medical education, the University of Miami 
School of Medicine certifies that this continuing medical education offering meets the criteria 
for Category | of the Physician's Recognition Award of the American Medical Association. 


For registration forms write: 
Xlith PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
P.O. Box 610326 
Miami, Florida 33161 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SHEETS IMPLANT WORKSHOP 


Program Dates: 
April 6, 7, & 8, 1978 September 7, 8 & 9, 1978 


As an organization accredited for continuing medical education, the A. Webb Roberts Center for Continuing Education in 
the Baylor University Medical Center, certifies that this continuing. Medical education offering meets the criterio for (24) 
credit hours in Category 1 of the Physicians Recognition Award of the American Medical Association provided it is used 


- and completed as designed. 


FACULTY: 
John H. Sheets, M.D. Ron Barnet, M.D. Charles Bechert, M.D. 
Odessa, Texas Sun City, Arizona Fort Lauderdale, Florida 
Richard Binkhorst, M.D. Dick Kratz, M.D. Charles Key, M.D. 
New York, New York Van Nuys, California Dallas, Texas 
Jim Little, M.D. William Harris, M.D. Jared Emery, M.D. 
Oklahoma City, Oklahoma Dallas, Texas Houston, Texas 
John Beale, M.D. Henry Hirschman, M.D. Bill Snyder, M.D. 
San Francisco, California Long Beach, California Dallas, Texas 
Robert Azar, M.D. Robert Sinkey, M.D. Miles Galin, M.D. 
New Orleans, Louisiana Santa Monica, Calif. New York, New York 


Guy Knolle, M.D. 
Houston, Texas 


Bosic Information, Live Surgery, Intra Capsular with Lens, Extra Capsular with Lens, All Popular Lens Types, Practice 
Surgery (with microscopes), Complications and Advanced Techniques. 


(For information and registration contact Barbara Burge, Executive Secretary, P.O. Bex 7016, Odessa, Texas 79760. 
Phone: Area Code 915 366-2803) 


REGISTRATION FEE: $850.00 


Lett D E a MES RAHUL hihi bret dreamer eee sires Sy 


Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort" and 97% were rated as "good or excellent integ- 
rity”. Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, "Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 
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Please Mark Your Calendar! 


MID-WINTER NATIONAL MEETING 9:5: 
CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 





January 12-14,1979 - Sahara Hotel, Las Vegas, Nevada 


CONRAD BERENS MEMORIAL LECTURE 
JORGE N. BUXTON, M.D. 
Post Surgical Rehabilitation (Anterior Segment) 


M e tt PS i DS n n S TA SAP HS TII HIE ARI HISSIAP LHP PAIS MANNA EH E Nm rar ne Taa S a M ET 


DISTINGUISHED VISITING LECTURER 
PROFESSOR DR. JOSE BARRAQUER 


Present Status of Keratophakia for the 
Correction of Hyperopia and Aphakia 


anean aaa E F—OX€ 


SYMPOSIA ON CONTACT AND INTRAOCULAR LENSES 


CONTACT LENS COURSES 


FREE PAPERS 


PRACTICE MANAGEMENT SEMINAR 
(Thursday, January 11, 1979) 


Free Papers Accepted. Please send abstract to: 
Oliver H. Dabezies, Jr., M.D. 
Executive Vice President, CLAO 
2620 Jena Street 


For registration information, contact: 
Paul R. Honan, M.D. 


1720 Lebanon Street 
Lebanon, IN 46052 


New Orleans, LA 70115 


A special room rate of $34.00 per day (single or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 


Ad No. 41-801H 
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DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


€ Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


* Reveals partial paralysis of ocular muscles, high phorias, and | 
cyclo deviations. : 


Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 


NoIR | 
SUNGLASSES 


Why use NoIR? 


1) Your cost is low. (5510 $6 50 @ pair for Models 101 and 102, de- 




































pending on quantity). Magno tir i 
2) A case and care card accompany each pair. Ms del Nine 
3) NoiR is guaranteed against breakage under reasonable use, We f! a special 









hack your decision 100% on what is “reasonable. 
4) The CONCEPT behind NoIR Sunglasses: 
« To contra! the total amount of energy the eye absorbs —both visibie 
and invisible light. (AT UV & almost ail near IR aught is abosrbed) 
* To provide a lens that does not appear " dark" to the human eye but 
transmis a very low level af visible light. 
* To provide a frame with side shieided temples which can be worn 
aver prescription glasses (even cataract or alone as a plano, 
+ 1o make all the above features available at a reesonable cost. 
Most Popular NoIR's: 
Model 101... ...... i amber in color, 10° total light transmission 
Model 102 ........ grey-green in color, 18% total fight transmission 
NOTE: Lower transmissions available at increased cost. See literature. 
Plano only, No true grey available. Write or call collect. 
MEDICAL PRODUCTS DIY.. Recreational innovations Ce., Dept 15C 
PO Box 159, South Lyon Mi 48178 (313) 769-5565 
Seg us at ihe AAO in Kansas City. 


tangent screen 
calibrated in 
prism diopters 
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Y 
(EN T; Complete kit consists of: 2 hand projectors =- trans- | 
SIR V former — red and green spectacles and instruction | 
^I ES. mangal -compensated tangent screen with pad of 
| recording charts. 
Complete refund guaranteed if not satisfied 7 days | 


after receipt. $1 75.00 | 


suchen in A ties. 
ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 * Morton Grove, Ili. 60053 



















CLINICAL ENDOTHELIAL 
PHOTOMICROSCOPE 


AN INSTRUMENT FOR VIEWING AND 
PHOTOGRAPHING THE CORNEAL 
l ENDOTHELIUM IN-VIVO 


Manufactured by Bio-Optics, leaders in the 


development of corneal specular microscopy, 
| This instrument has been designed for 
optimum safety and comfort to the patient 
with speed and ease of operation. We 
offer a rapid recycle flash, cornea 
. stabilizer and a commonly used 
slit lamp design. A typical 
4, session lasts less than five 
QW minutes producing 20 
WOW. clear photographs. 


BIO 
OPTICS we. 5 ON, 








Buy ANTERIOR 
( l SEGMENT 
lf" CAMERA 


The fully automatic ASC system 
is designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 

Significant advantages of ASC 
are that the flash system is equip- 
ped with flexible arms so the light 
reflex may be adjusted to the 
areas of the cornea which will not 
interfere with the quality of the 
photographs. 

The magnification and intensity 
of the light source enables clear 
photographs of iris detail, intra- 
ocular lenses, as well as routine — M P M 
corneal & conjunctival pathology. ———————À 

The ASC improves record Mod 
keeping during treatment and — = ds ete 
increases convenience in research | 
and teaching situations. 





Sold exclusively by - 
Visual Horizons 
208 Westfall Road 


Rochester, NY Eye Photographs by the Department of Ophthalmology - 
(716) 442-3600 Park Ridge Hospital - Rochester, NY 
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Continuing Education in 40 hours CME credit 
Ophthalmology at its best... Category 1 


AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 
14th Annual Meeting and Scientific Assembly 


Chairma President 
Claes H. Dohlman, M.D. Harvey Lincoff, M.D. 
and 
INTERNATIONAL GLAUCOMA CONGRESS III 
Co-Chairmen President 
Jules Francois, M.D. Fritz Hollwich, M.D. 
H. Saul Sugar, M.D. 
January 14-19, 1979 


CAESARS PALACE LAS VEGAS, NEVADA 


PRELIMINARY PROGRAM 

Monday, January 15: INTERNATIONAL GLAUCOMA CONGRESS III. Faculty: Drs. Mansour Ar- 
maly, Washington, D.C.; Hugh Beckman, Detroit; Paul Bregeat, Paris, France; J. Draeger, 
Bremen, Germany; Jules Francois, Ghent, Belgium; John Fronimopoulos, Athens, Greece; 
Edward Grom, Caracas, Venezuela; Fritz Hollwich, Munster, Germany; Yoshiaki Kitazawa, 
Tokyo, Japan; Nicholas Lambrou, Athens, Greece; Maurice Langham, Baltimore; W. 
Leydhecker, Wurzburg, Germany; Bernard Schwartz, Boston; Dong Shin, Detroit; Ernest G. 
A. van Beuningen, Frankfurt, Germany; Jacob Wilensky, Chicago. 


Tuesday, January 16: INTERNATIONAL GLAUCOMA CONGRESS III (continued). Faculty: Drs. Man- 
sour Armaly, Washington, D.C.; Jose Barraquer, Bogota, Colombia; John Beale, Jr., San 
Francisco; Ido Egerer, Vienna, Austria; Dieter Friedburg, Dusseldorf, Germany; Miles Galin, 
New York; H. Harms, Tubingen, Germany; Irving Katz, West Point, Pennsylvania; G. K. 
Krieglstein, Wurzburg, Germany; Maurice Langham, Baltimore; W. Leydhecker, Wurzburg, 
Germany; Stephen Obstbaum, New York; Bernard Schwartz, Boston; G. Scuderi, Rome, Italy; 
H. Saul Sugar, Detroit; J. Wollensak, Berlin, Germany; Thom Zimmerman, New Orleans. 


Complete program includes: : 
Wednesday, January 17: INTRAOCULAR LENS/CATARACT SURGERY SEMINAR Chairman: 
Richard C. Troutman MD, State University of New York, Brooklyn. Speakers: John P. Beale, 
Jr. MD, Jules Francois MD, Jack Hartstein MD, Richard Kratz MD, Harold Scheie MD, 
Edward Shaw MD, John Shock MD. Other speakers to be announced. 


Thursday, January 18: CORNEA AND EXTERNAL DISEASES SEMINAR Chairman: Herbert E. 
Kaufman MD, Louisiana State University, New Orleans. Speakers to be announced. 
CONTACT LENS SEMINAR Chairman: Antonio R. Gasset MD, University of Florida, Gaines- 
ville. Speakers to be announced. 


Friday, January 19: VITREOUS/CHOROID/RETINA SEMINAR Chairman: Harvey Lincoff MD, 
Cornell University, New York. Speakers to be announced. 


The program on Sunday, January 14, will feature a special COSMETIC SURGERY SEMINAR 
to be held under the chairmanship of Pierre Guibor MD, New York. 


Program also will include afternoon tutorials and workshops on Ophthalmic Microsurgery, 
Intraocular Lens Surgery, Ultrasonography, Strabismus, External Ocular Diseases, 
Metabolic Eye Diseases, Anterior Segment Diseases, The Lacrimal System, Gonioscopy, 
Dyslexia and Perceptual Problems in Ophthalmology, Beta-Adrenergic Blocking Agents in 
Glaucoma, and many others. 


CME CREDIT: As an organization accredited for continuing medical education, the American 
Society of Contemporary Ophthalmology certifies that this continuing medical education ac- 
tivity meets the criteria for 40 credit hours in Category 1 of the Physician’s Recognition Award 
of the American Medical Association. The program also meets the criteria for 40 hours of CME 
credit in Category 1 for the Certificate of Advanced Medical Studies in Ophthalmology of the 
American Society of Contemporary Ophthalmology. 


FOR FURTHER INFORMATION: American Society of Contemporary Ophthalmology, 6 North 
Michigan Ave., Chicago, Illinois 60602. (312) 236-4673. 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82%) PRODUCT #29'/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


FE] wurocouL | e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% ; 


{Epinephrine Bitertrote 1.82%) f 
401 
i 


g = 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutano! 0.5% as a 
| gamers (P preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
_] FRRHACAL LABORATORIES, fc. | 3 2% (as Bitartrate 3.64%), Product #29. 


Wt LIBERTY ST. 
— QUMO 68, MASS, USA 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3 only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A. 02169 — Area Code 617 - 479-2680 


wisi 
XENON 


800. LOG-2 PHOTOCOAGULATC IRS. 
DELIVERED THROUGHOUT 
THE WORLD: 


FEATURES: 
Thirty percent more power. 
1.59 aperture for close macula work. a 
Unique “optimatie” control: w 
single chal setting for optim 
chorio-retimal reaction, 
New contemporary 
to complement toc 
hospital or offic 


Standard fine voltage operation. w 


Direct or indirect" aphthaimos: 
delivéry syst 


"Optional : 


CLINITE X< division of daran | 


Li PLEASE SEND MORE INFORMATION 
Lj PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 








hiosDital Or Gin ics e oe E LE id CEDERE ata 
cie le IE NER RIEN RR ER IRR IR NOR RTT haw RR a a hte in igh ig et clad 
G ada re ce ee state eeen Zip ae te PON X oe a et 
Ey R 
| © l 
CU INI | EX division of 1B3 newbury street / danvers, massachusetts 01923 / USA 
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Department of Ophthalmology 


Mercy Hospital : 2 yeor ep s brc el uu 
; immediately. University of Washington, 
Baltimore, Marang E Department of Epidemiology. 


Announcesa 


Residents Course in KPE |^ EPIDEMIOLOGY 
- (Kelman “Phaco-Emulsification) RESEARCH 


Under the Direction of FELLOWSHIPS 
LEEDS E. KATZEN, M.D. : IN EYE DISEASES 


Chief of Ophthalmology 


Course limited to six residents. 
Contact: 


July 14 and 15, 1978 | James L. Gale, M.D. 
| University of Washington, SC-36 
Live Surgery, Video Tapes, Seattle, WA 98195 
Animal Surgery, and : (206) 543-8873 
Personal instruction .* 


istrati * The University of Washington is 
Registration Fee: $300 m ARR NUS AAT 
Contact: Stewart Hayman : Equal Opportunity employer. 
333 St. Paul Place : 
Baltimore, MD 21202 
(301) 727-8380 





THE UNIVERSITY OF SOUTHERN CALIFORNIA SCHOOL OF MEDICINE 
PRESENTSA 
POSTGRADUATE COURSE 
CLINICAL PROBLEMS IN THE MEDICAL AND SURGICAL 
MANAGEMENT OF INTRAOCULAR INFLAMMATION 


GUEST FACULTY USC FACULTY 
Herbert E. Kaufman, M.D. Don S. Minckler, M.D. 
Irving Leopold, M.D. Stephen J. Ryan, M.D. 
G. Richard O'Connor, M.D. Ronald E. Smith, M.D. 


This course is oriented to the practicing clinician. The various types of ocular inflammation, 
including uveitis syndromes, endophthalmitis, and inflammations of the cornea and sclera will be 
covered in detail. The differential diagnosis, clinical presentation, and medical and surgical 
management of these various entities will be stressed. The prognosis, the natural course, as well 
as the indications for treatment of these entities will be discussed. Surgical intervention, espe- 
Cially for cataract and glaucoma as a complication of inflammation wil! be covered in detail. This 
course will be held from 7:30 a.m. to 12:00 noon each day with an informal seaside chat from 5:00 
to 6:00 p.m. This will leave ample time for relaxation and recreation at the beautiful Mauna Kea 
Beach Hotel in Hawaii. 


AUGUST 5 to 12, 1978 MAUNA KEA BEACH HOTEL KAMUELA, HAWAII 


The USC School of Medicine certifies that this continuing medical education offering meets the criteria for 28. 75 
credit hours in Category | of the Physician's Recognition Award of the American Medical Association and 28.75 
hours of Category | Credit in the California Medical Association's Certification Program, provided it is used and 
completed as designed. 


For further information regarding the above program and travel arrangements, please contact; 
University of Southern California, School of Medicine, Postgraduate Division, 2025 Zonal Av- 
enue, Los Angeles, CA 90033, or phone (213) 226-2051. 
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Panfundoscope 


Stereoscopic visualization of the entire fundus to Et” 
the ocular equator...especially useful for diagnosis e : - 
f pathologic changes associated with fundus 
evation. Mydriasis is not necessary. 
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Wings 


Aspherical Ophthal- . 
moscopy Lenses. ideal 

for indirect ophthal- 
moscopy...sharp and 
magnified fundus 
image...easily changed 

to 13 or 20 diopters by 

addition of auxiliary 
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Now available 


VC Trial Lens Sets 
exclusively through 


Highest quality lenses in Large 
and Medium sets...20mm lens 
diameter provides large viewing 
field, even for strabismus. 
includes locking system to 
assure proper alignment of axis. 







Professional Products Division 





Write or call for demonstration 5 

: ; i " Coburn Optical industries, Inc. 

and information: (800) 446-4831. Professional edocs D 
'( Box 351 


Petersburg, Virginia 23803 


Gentlemen: 
Please arrange for a demonstration in my office 
of the instrument(s) indicated below: 
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Li Panfundoscope Li Trial Lens Set Li Doublet 


as 


Coburn—your source for 


all Rodenstock instruments 
Coburn is now distributor for all 
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Hodenstock Ophthalmic Instru- | 
| Name 
Address 
| City 
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Telephone # ( erm 
AJO 8-7 
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ments as well as for Rayner 
ntraocular Lenses. Service is 
available on all Rodenstock 
instruments. 
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C7 a | ALensForAll 
/' porAlMSeasos |: I Seasons 
| Jerald L. Tennant, M.D. 


A concise, illustrated book which describes in 
detail Dr. Tennant’s technique for implantation of 
the Choyce-type pseudophakos in both primary 
and secondary cataract cases. 

This instructional manual deals with lens 
fixation, intracapsular vs. extracapsular extraction, 
complications during surgery and how to avoid 

A them, postoperative care, and other vital subjects. 
A STEP-BY-STEP ILLUSTRATED INSTRUCTIONS 
UM AND “PEARLS” FOR THE CHOYCE-TYPE 
INTRAOCULAR IMPLANT SURGEON 


- enr e entem emm 
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Please send copy(s) of “A Lens For All Seasons" $20.00 each | 
Enclosed is my check or money order in the amount of $ | 
TO: MADISON OPTICAL, INC. | 

101 NORTH ZANG BLVD DALLAS. TEXAS 75116 | 
NAME m e naa ag Sheer cae ae ee ed | 
ADORE Seat a a Na ee . | 
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Department of Ophthalmology » University of Illinois 
Announces 


| THE SEMI-ANNUAL COURSE mu 
FOR ANTERIOR AND POSTERIOR SEGMENT VITRECTOMY 
March 10-11, 1978 - September 22-23, 1978 


Curriculum will include the practical aspects of vitreous surgery including 
anatomy, pathology, indications, instrumentation, VISC, Site, Rotoextractor, 
Vitrophage, Klóti and Fibrasonic surgical techniques and observation of live 
surgery. Surpervised animal surgery will be provided for those enrolling in 
the entire course (limited enrollment). 


Lecture series will be held in the morning from 8:00 AM to Noon. 

University of Illinois Faculty: 

Gholam A. Peyman, M.D., Program Chairman and Course Director * Morton F. Goldberg, M.D.. Felipe U. Huamonte. 
M.D., Donald Sanders, M.D., Gary Mason, M.D., Motilal Raichand, M.D.. Gerald Fishman, M.D., Mark Tso. 
M.D., Leonard Kut, M.D., Manus Kraff, M.D. 


Guest Faculty: . 

James Diamond, M.D., University of lowa * Carl Fetkenhauer, M.D., Northwestern University + James E. Puklin, M.D., 
Yale University 

Registration Fee: Entire Course $250: Lecture Series $50/day. Residents are welcomed to attend lectures, . 
The full two-day program is approved for 16 hours of AMA Category 1 Credit toward the Physician's Recognition Award. 
The lecture series is approved for 10 hours of credit. 


For additional information please call: Miss Carmen Carrasco 312-996-8023. Address; University of Illinois Eye & Ear 
infirmary, 1855 W. Taylor, Chicago, Illinois 60612. 
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* the only standardized A-Scan * foreign body localization and 
instrument magnet testing 

* axial eye length è intraocular and orbital diagnosis | 

e differential diagnosis of tumor * unaffected by ocular opacity | 

* vitrectomy examination * portable | 

i 


For complete information, copies of published articles or information on our 





"P.O. Box 607 æ Michigan City. Indiana 46360 « (219) B74-7774 
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Topics 
Observation Live Surgery 
-— | Video Observation 
| 1 of All Techniques 
| uA Pre- and Post-Operative Care 
E a S Complications 
z EF i IOL Power Calculations 
" ! Practice Session. — 
) i Animal and Cadaver Eyes 
x Retinal and Corneal Care with 
Intraocular Lenses 
Surgical Instrurnentation 
Meanual 


e Faculty 

John J. Darin. M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 


Intraocular Lens ^: 
Implantation e 


| i Howard H. Stone, M.D. 
Course Murry K. Weber, M.D. 
| Guest Lecturers 
ihn J. Alpar, M. D. 
The oldest continuous implantation LL ME 
ARLE EJ. JH, T 
course in the United States Aziz Y. Anis, M.D. 
Robert Azar, M.D: 
Binkhorst Principlo Lenses John P. Beal, M.D. 
Ch e Mar ki . D. Peter Choyce, M.S. 
oyce Henry M. Clayman, M.D 
Anterior Chamber Lens Robert C. Drews, M.D. 
Miles A. Galin, M.I. 
David A. Hiles, M.D. 
- Henry Hirschman, M.D. 
Feb. 3-4, 1978 Norman 5. Jaffe, M.D. 
ey m 0.3 Marvin L. Kwit ko, M.D. 
April 7-8 June 2 5 ^. Malcolm A. MeCannel, M.D. 
Aug. 4-5 Oct. 6-7 Dec. l-2 De | Bradley R. Straatsma, M.D. 
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AMERICAN IOURNAL OF OPHTHALMOLOGY 


THE 
EDWARD S. HARKNESS 
EYE INSTITUTE 


Columbia-Presbyterian Medical Center 
New York, New York 


announces 
A BASIC SCIENCE COURSE 
FOR 
Residents in Ophthalmology 


September 5, 1978— 
December 22, 1978 


8:00 A.M. to 12:30 P.M. Daily 
Fee: $250.00 


Inquire: Miss M. Bowen 

635 W. 165th St. 

New York, N.Y. 10032 
Tel = (212) 694-2725 


December 26, 1978 to January 1, 1979 
Condado Hilton, Puerto Rico 
University of Puerto Rico—Mercy Hospital 

Aphakia 


Rehabilitation of the Cataract Patient 
Aphakic Glasses 
Extended Wear Contact Lenses 
intraocular Lenses 
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The symposium will be organized to bring together * . 


acknowledged authorities in the three disciplines of 
aphakia rehabilitation. Controversial topics will be 
explored together with recognized techniques to deter- 
mine the safe method for treating the cataract patient. 
Free papers related to the three topics are invited. 
This course is approved for Credit hours towards 
Category 1 of the AMA Physicians Recognition Award. _ 
SPEAKERS 
Dr. R. Barnet, Dr. H. Byron, Dr. S. Becker, Dr. D. 
Dulaney, Dr. O. Dabezies, Dr. M. Galin, Dr. H. Gould, 
Dr. G. Halberg, Dr. T. Hamdi, Dr. J. Hartstein, Dr. D. 
Hiles, Dr. F. Hurite, Dr. L. Katzin, Dr. C. Kelman, Dr. M. 
Kwitko, Dr. M. Miranda, Dr. R. Morrizon, Dr. D. Perrit, 
Dr. D. Praeger, Dr. C. Reshmi, Dr. S. Shiller, Dr. D. 
Shepard, Dr. N. Stahl, Dr. H. Stein, Dr. W. Townsend. 
Program Chairmen: Dr. M. L. Kwitko, Dr. M. Miranda 
Registration Fee: $175.00 


For information please write 

Stuart Haman and L. Katzin, M.D. 

333 St. Pauls Place 

Baltimore Maryland 21202 
Interested parties are advised to make travel arrange- 
ments with 

Travel Whirl inc. 

1301 York Road 

Lutherville Maryland 21208 


OPHTHALMOLOGY BOARD REVIEW COURSE 


December 4-8, 1978 


sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston 
The Medical School 
Course Directors: Charles A. Garcia, M.D., and Jack Holladay, M.D. 


The Annual Ophthalomology Board And Recertification Review Course will begin at 
7:00 a.m., Monday, December 4 and end at 5:30, Friday, December 8. Lunch will be 


served each day. 


Tuition: $500.00 


For further information, contact: 
Board Review 
Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, TX 77030 


Phone: (713) 797-1777 
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Step-by-step instruction from 46 











| th contributors . . . all styles of lenses, 
ER e * > » 
ey "ue including Kelman, Pearce and Anis 
é intraocular lens ith an expanded sect 
ER nir uiar n lenses, with an expanded section on 
tU PM ET man al the CHOYCE lens. 
> ; N H uU 
i: \ i . * Simplified lens power calculation 
p BY DENNIS D. SHEPARD, M.D. FACS * Implant instruments 
by 
L4 * [ntra- and Extracapsular techniques 
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E seen E EM * Informed consent forms 
T" = v4 E: * Post-op care 
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jM DT Y eM CM ! 7 * Surgical fees and 3rd party billing 
aeinn i e eL EES M Ter d i 
( / / | a NV "Ue d. * Where and how to order lenses 
i J) EN Pi " Y 7 * Complications and how to treat them 
d | , * 474 pages, 415 references, illustrated. 
t Dennis Shepard, M.D. Publisher 
ALPAR FEDEROV JUNGSCHAFFER PEARCE i 
ANDERSON ns eino es i ! 1414 South Miller Street i 
SHE 
AZAR GILMORE KWITKO SMART f ! Santa Maria, California 93454 ' 
BEALE GOULO LITTLE SMITH 
SINKHORST HAM GDI MANSCHOT STRAATSMA p " ! 
CHOYCE HERTZOG MCCANNEL SUGAR lease send me - copies 1 
COLENBRANDER MILES MCINTYRE TENNANT ; 
DARIN HIRSCHMANN MICHELIS VAM RALEN l of the Intraocular Lens Manual at : 
DARR HOFFER MEES WARD i i | 
Ner A AUnEECDURE Ware p $40.00 each. Price includes tax and 4 
JAFFE OSHER postage/handling. Enclose check. : 
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For the Discriminating 
Eye Physician 


DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


Depend on the Services of a 
Guild Optician 


So simple, so far superior to the manual 
method of stretching the eyelids, that every one 
of vour patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Downtown Office Tate Springs Office 
Allied Arts Buildings 2010 Tate Springs Road 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


REGISTERED OPTICIANS 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 o 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 
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THE DEPARTMENT OF OPHTHALMOLOGY 


ST. FRANCIS GENERAL HOSPITAL 
PITTSBURGH, PENNSYLVANIA 
ANNOUNCES 
THE THIRD ANNUAL 
INTRAOCULAR LENS IMPLANT SYMPOSIUM 
SATURDAY AND SUNDAY JUNE 24 & 25, 1978 


FACULTY 
Kenneth R. Barasch, M.D., New York, N.Y. David S. Hiles, M.D., Pittsburgh, Pa. 
Richard D. Binkhorst, M.D., New York, N.Y. Kenneth J. Hoffer, M.D., Santa Monica, Calit. 
Herve M. Byron, M.D., Engelwood, N.J. Frank G. Hurite, M.D., Pittsburgh, Pa. 
Henry M. Clayman, M.D., Miami Beach, Fla. Leeds E. Katzen, M.D., Baltimore, Maryland 
Edward C. Fetherolf, M.D., New York, N.Y. Marvin L. Kwitko, M.D., Montreal, Canada 
Miles A. Galin, M.D., New York, N. Y. Stephen A. Obstbaum, M.D., New York, N.Y. 


Dorothy C. Scott, M.D., Pittsburgh, Pa. 


C. WILLIAM WEISSER, M.D., Program Chairman 
CHANDRAPPA S. RESHMI, M.D., Program Co-Chairman 


Registration Fee: $300.00 —Residents $100.00 


FOR INFORMATION WRITE: 
INTRAOCULAR LENS IMPLANT SYMPOSIUM 
DEPARTMENT OF OPHTHALMOLOGY 
ST. FRANCIS GENERAL HOSPITAL 
45th. STREET OFF PENN AVENUE 
PITTSBURGH, PENNSYLVANIA 15201 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 
THE POST GRADUATE INSTITUTE 
OF THE NEW YORK EYE AND EAR INFIRMARY ANNOUNCES THE 
FOURTEENTH ANNUAL REVIEW COURSE 
"BASIC SUBJECTS IN OPHTHALMOLOGY" 
November 27 through December 2, 1978 
SUBJECTS 
PHYSIOLOGY 
PHARMACOLOGY 
OCULAR MOTILITY 
NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY of the EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATION of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 
COURSE DIRECTOR: JAMES C. NEWTON, M.D. 
FACULTY 

RONALD CARR, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. D. JACKSON COLEMAN, M.D. 
FRANK B. HOEFLE, M.D. WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in ophthalmology 
and should be especially heipful to those physicians preparing for the American Board Certification Exami- 
nations and those having to fulfill requirements for continuing medical education. This course qualifies for 48 
credits in Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 


For application and further information, please write: 
Jane Stark, Registrar, Post Graduate Institute 
New York Eye and Ear Infirmary * 310 East Fourteenth Street 
New York, N.Y. 10003 Tel: (212) 673-3480 
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When children are 
unresponsive to the Four Dot Test: 


BERENS | 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 


UNIVERSITY OF IOWA: Department of Ophthalmology and College of Medicine 
Seventh Intensive Course and Workshop in 


DIAGNOSTIC ULTRASOUND 
TIME: September 6-9, 1978 


LOCATION: Department of Ophthalmology, University of lowa, lowa City 
The program is intended for physicians and physicians’ assistants on both beginning and advanced levels, it in- 
cludes lectures and practical instruction in current A-scan, B-scan and Doppler echography of the eye, orbit 
and periorbital region. 
AGENDA 


BASICS: Physics, Biology, Pathology; Standardization and Management of current Equipment; Basic Examination 
for Detection and Quantitative, Topographic, and Kinetic Techniques for Differentiation, Localization and Mea- 
surement of Lesions. : 

INTRAOCULAR DIAGNOSIS with special emphasis on differential diagnosis of malignant melanomas and retino- 
blastomas, evaluation of vitrectomy patients, and foreign body management. 

ORBITAL AND PERIORBITAL DIAGNOSIS with special emphasis on the detection and differentiation of tumors: 
measurement of optic-nerve and muscle thickness. 


BIOMETRY: Axial Eyelength and Intraocular Lens Power, Tumor Size, etc. 


BUEST FACULTY IOWA FACULTY 
Barton L. Hodes, MB. Assistant Professor & Director of Echography Service, Ophthalmology, David J. Apple. M.D., Associate, lowa City 
Northwestern University, Chicago, illinois DUMP Y Frederick C. Bladi, M.D., Professor & Department Head. 
Kenneth J. Hoffer, M.D. Clinical Instructor, Jules Stein Eye Institute (UCLA), Director of Lens Calculation iyaa City 
Lab. Santa Monica Hospital, Califomia — l James G, Diamond, M.D., Assistant Professor, lowa Ciy 
Leroy McNutt, M. B. Director of Echography Service, Ophthalmology, Permanente Medical Group. Themas R. Dvorak, Echography Technician, Dubuque 
i Paar California PEE tu ER Ot ee E Sandra L. Frazier, Echography Diagnastic Assistant, lowa City 
targid W. Skalka, M.D. Associate Professor, Combined Program in Opsfhalmolagy, University of Adele L. Kaplan, Echography Technician, lowa City 
Aisbama, Birmingham, Alabama ! " Hansioerg E. Kolder, M D., Professor, iowa City 
Mary E, Smith, Research Associate, Ophthalmiz Ultrasound Laboratory, College of Physicians & Ann L. Mattocks. Echography Technician, Des Moines 
Surgeons. Columbia University, New York Steshen D. Miller, MO, Senior Resident, Iowa City 
P. Til, M.D. Associate Professor & Director of Echography Service. Eye Dept., University ot Vienna. H. Stanley Thompson, M.D., Professor, lowa City 
Austria Robert C. Watrke MLD., Professor, iowa City 


Nancy Weyer, Echography Technecian. iowa City 


E COURSE DIRECTOR 
Karl C. Ossoinig. M.D., Professor & Director of Echography Service, Dept. of Ophthalmology, 
University of lowa, lowa City, IA 52242, Tel. (319) 356-2869 
For further information and detailed program please write to this address. 
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- Gontents 


Editorial: Corneal endothelium 


Latent of ultrasound on the corneal endothelium: |. The acute lesion LANCE E. 
b 


LSON, JOHN MARSHALL, NOEL S. C. RICE, AND ROBERT ANDREWS 


` Effects of ultrasound on the corneal endothelium: Il. The endothelial repair process 


LANCE E. OLSON, JOHN MARSHALL, NOEL S. C. RICE, AND ROBERT 
ANDREWS 


Intracorneal and sclerocorneal cysts G. M. LIAKOS 
Clinical aspects of corneal trachoma F. A. HOSNI 


Refractive errors of retinitis pigmentosa patients PAUL A. SIEVING AND GERALD 
A. FISHMAN 


Copper metabolism in American retinitis pigmentosa patients MICHAEL F. 
MARMOR, JOHN W. NELSON, AND ALAN S. LEVIN 


The incidence of HLA-SD antigens in recessive retinitis pigmentosa MELVIN C. 
CHEN, GEORGE E. MARAK, AND A. RAYMOND PILKERTON 


Retinitis pigmentosa and retinal oedema D. J. SPALTON, A. C. BIRD, AND 
P. E. CLEARY 


immunological studies in retinitis pigmentosa associated with retinal vascular 
leakage D. J. SPALTON, A. H. S. RAHI, AND A. C. BIRD 


Retinal dystrophies associated with peripheral retinal vasculopathy W. S. 
GRIZZARD, A. F. DEUTMAN, AND A. J. L. G. PINCKERS 


Book reviews 


Annual Subscription (12 issues a year) $65.50 

C————————————————————————————————— 

All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 
1172 Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be 
ordered from the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock 
Square, London, WCIH9JR, England, or through any leading subscription agent or bookseller. 


ESTELLE DOHENY EYE FOUNDATION 


and 
THE DEPARTMENT OF OPHTHALMOLOGY, 
of the University of Southern California 
"T ANNOUNCE 


INTRAOCULAR MICROSURGERY WORKSHOP 
FEATURING 


THE OCUTOME AND ERAGMATOME SYSTEMS 


AUGUST 25 and 26, 1978 
FACULTY 


Steve Charles, M.D., Memphis 

Philip E. Cleary, M.D., Los Angeles 
Kenneth R. Diddie, M.D., Los Angeles 
Allan E. Kreiger, M.D., Los Angeles 
Ronald G. Michels, M.D. Baltimore 
Conor C. O'Malley, M.D., San Jose 
Stephen J. Ryan, M.D., Los Angeles 
Ronald E. Smith, M.D., Los Angeles 
Walter H. Stern, M.D., San Francisco 





d: 


This course will emphasize the following areas: 

b. e lensectomy, utilizing the Fragmatome system; 

| e anterior segment applications for the Ocutome; 
e Ocutome pars plana vitrectomy. 


Didactic sessions will cover pathophysiology. preoperative evaluation, indications, surgical 
techniques and possible complications. Laboratory sessions will offer practical surgical 
experience with animal eyes. 

REGISTRATION LIMITED 
Two-Day Course Fee: $450 Advanced registration required 


Kenneth R. Diddie, M.D., Course Director 
For more information contact: Conference Office 
Doheny Eye Foundation 
1355 San Pahlo Street 
Los Angeles, California 90033 


GLAUCOMA SYMPOSIUM 
DECEMBER 7, 8, 9, 1978 CERTIFIED 
| sponsored by OPHTHALMIC ASSISTANT 
$ DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 33612 Vanderbilt University 

Douglas R. Anderson, Miami Department of Ophthalmology 
Q.5 Stephen M. Drance, Vancouver 
> Joseph S. Haas, Chicago Nashville, Tennessee 


Jonathan Herschler, Miami 
Allan E. Kolker, St. Louis 
ds William E. Layden, Tampa 


è Robert N, Shaffer, San Francisco 
i Richard ]. Simmons, Boston 
George L. Spaeth, Philadelphia 


For information: 
| William E. Layden, M.D. 
Ó Box 21 MDC 
USF Medical Center 
Tampa, Florida 33612 


Registration fee $175.00 
($50.00 Residents and Fellows) 


Samuel D. McPherson, Jr., Durham 


is seeking a full time 


certified Ophthalmic Assistant. 
Contact: 

James H. Elliot, M.D., 
$-5411 Vanderbilt University 
Medical Center 
Nashville, Tennessee 37232. 


An Equal Opportunity, 
Affirmative Action Employer. 
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University of Illinois 
announces 


Continuing Education Course for 
Clinical Diagnosis and Management of Uveitis 





Course Directors 


Howard H. Tessler, M.D. Robert S. Weinberg, M.D. 


Guest Speakers 
Theodore F. Schlaegel, M.D. 
Indiana University 


G. Richard O'Connor, M.D. 
University of California 


Ronald Smith, M.D. 
University of Southern California 
Faculty of the University of Illinois Eye & Ear Infirmary 


September 15 and 16, 1978. Registration fee: $150.00, $35.00 for residents 
with letter from department chairman. For additional information please call 
or write Carmen Carrasco, University of Illinois Eye & Ear Infirmary, 1855 


West Taylor, Chicago, Illinois 60612 (312) 996-8023-8024 


Back Issues 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
single issues are available from the 
following: 

P and H. Bliss, Middletown, CT 06457; 


Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 


Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, Inc. 
56 E. 13th St. 

New York, NY 10003. 


ADVERTISEMENT 
OPHTHALMOLOGIST 


University of California at San Diego 


Assistant Professor of Ophthalmology in 
the Department of Surgery with a University 
appointment and responsibilities at the VA 
and other affiliated hospitals. The candi- 
date should be board certified or eligi- 
ble with an interest in pathology, pediat- 
rics, or immunology. There will be a 
strong teaching obligation. Contact: 


David M. Worthen, M.D. 

Professor and Head 

Division of Ophthalmology, UCSD 
Mail to: VA Hospital {112G}. 

3350 La Jolla Village Drive 

San Diego, CA 92161 


Salary Range: Determined by academic 
rank and step established 
by the salary schedule of 
the UCSD Clinical De- 
partments Compensation 
and incentive Plan 


An Equal Opportunity/Affirmative Action 
Employer. ; 
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A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 
VALUABLE FOR BONDING 
di OF GONIOSCOPIC PRISMS 
TO THE CORNEA 
e Simplifies gonioscopy in 
upright and recumbent 
positions 
e Reduces fluid spillage 
: * Helps maintain a tight 
lens fit 
m a 
P e Index of refraction 1.336 
à Kd Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 
a MURO PHARMACAL LABORATORIES, INC. 
E 121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 + 479-2680 
> 










The Ocucept™ fornixscope is a patented precision 
instrument which permits diagnosis of conjunctival 
entities in the upper fornix and tarsus without anatomical 
distortion due to eyelid eversion. Itis an indispensible aid 
in foreign body localization, industrial ophthalmology 
and trachoma diagnosis. 


Self supported by attaching to areolar skin of 
upper eyelid. 

Weighs 12.5 gm with overall diameter of 5.3 cm. 
Scratch resistant rhodium mirror. 

Atraumatic silicone rubber coated clips. 

May be autociaved or gas sterilized. 


The Ocucept™ is simple to use and is readily accepted by 
children. Use with slit-lamp microscope for photography 
of upper fornix. The Ocucept™ fornixscope provides an 
unobstructed view of the upper fornix. It can also be used 
to transilluminate the upper eyelid and tarsus. Trade 
inquiries are most welcome. 


. 
+ 
® 


A product of APPLIED LIFE AUSTRALIA PTY. LTD., 
Suite 10, Wallaceway, Chatswood 2067, Post Office Box 
559, Chatswood 2067 Australia. 


U.S. representative: Applied Life, 181 Main Street, 
Huntington, Long Island, New York 11743. Telephone 


'. 516 42 





Copyright © 1978 Applied Life Australia Pty. Ltd. 
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OCUCEPT 


EYE FORNIXSCOPE 
the alternative 
to eyelid eversion 





CUSHION COATED 


SPRINS CLIP 


i HAND MAGNIFIER + HAND FLASHLIGHT 
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KRESGE EYE INSTITUTE 


OF 
~ WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
p: Presents a five-day intensive continuing education course 
2 OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 27-December 1, 1978 
Hyatt Regency 
Dearborn, Michigan 
| OPTICS AND REFRACTION ....................00.0005 Jack Holladay, M.D., Clinical Instructor, 
ju* (6 hours) Department of Ophthalmology, University 
5 of Texas Medical School at Houston 
NEUROANATOMY AND NEURO-OPHTHALMOLOGY ....David Cogan, M.D., Medical Officer, Na- 
(4 hours) tional Eye institute 
PATHOLOGY ihc 4536 ieran teat ea Enderr Myron Yanoff, M.D., Chairman, Depart- 
(4 hours) ment of Ophthalmology, University of 
Pennsylvania, Director of Scheie Eye 
institure 
ro PATHOLOGY Il... oth eed teo rueY Hb ee nga Myron Yanoff, M.D. 
C (4 hours) 
STRABISMUS ..... omit bieate sod vel qu e uad almi Robert D. Reinecke, M.D.,Professor and 
(4 hours) Chairman, Department of Ophthaimol- 
ogy, Albany Medical College of Union 
University 
CORNEA AND EXTERNAL DISEASES ................. Juan Arentsen, M.D., Assistant Profes- 
(4 hours) sor, Jefferson University; Associate Di- 
rector, Cornea Service, Wills Eye Hospi- 
tal 
PHARMACOLOGY AND THERAPEUTICS .............. Joel S. Mindel, M.D., Assistant Professor, 
(4 hours) Department of Ophthalmology, Mt. Sinai 
School of Medicine 
GLAUCOMA AND METABOLIC DISEASES ...... VOR Stephen M. Podos, M.D., Professor and 
(4 hours) Chairman, Department of Ophthalmology, 
Mt. Sinai School of Medicine 
. EMBRYOLOGY & ANATOMY ...............eeen nnn David M. Worthen, M.D., F.A.C.S., Profes- 
(4 hours) sor and Head, Division of Ophthalmology, 
| University of California San Diego 
t | MEDICAL OPHTHALMOLOGY aaa Paul Henkind, M.D., Ph.D., Professor and 
t (4 hours) Chairman, Department of Ophthalmology, 
: Montefiore Hospital and Medical Center 
ee | BANQUETSPEAKER........................000. 0000: Bruce E. Spivey, M.D., Professor and 
Z Chairman, Department of Ophthalmol- 
ogy, Pacific Medical Center 
pt COURSE DIRECTOR: Maurice Croll, M.D. + CO-DIRECTORS: Leo Croll, M.D., and Frank Nesi, M.D. 
p KRESGE EYE INSTITUTE FACULTY: 
y John W. Cowden, M.D., Karn: W. Frank M.D., Robert N. Frank, M.D. 
€ Robert S. Jampel, M.D., Ph. D., Harold Weiss, M.D., Dong Shin, M.D. Ph.D. 
E THIS COURSE IS AN EXCELLENT AID IN 
i = PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 
"NN REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, luncheons and banquet) Residents 
NE $200.00; Michigan Residents $150.00 
REGISTRATION IS LIMITED 
For more information, write or call: Division of Continuing Medical Education, 
4 Wayne State University School of Medicine, Detroit, MI 48201, (313) 577-1180 
uu Checks should be made payable to WAYNE STATE UNIVERSITY 


Category | Continuing Medical Education: 42 Hours 
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SUPRAMID EXTRA^ 7 


SUTURE. Polyfilament but neither braided nor twisted. New cable-type 
construction with several strands enclosed in a perfectly smooth cove 
of the same material, gives great pliability and superior strength. Strong, 
handles as silk. No stitch irritation, no growth of tissue into suture. Sizes 

10-0 to 8. r 





AUTOCLAVABLE CONTAINERS with balls of suture suitable for repeated 
autoclaving for those who thread needles. Sizes 6-0 to size 8. 


STERILE PACKAGES with swaged-on needles. Side-cutting spatulated, 
reverse cutting and taper point needles. Sizes 10-0 to size O. 





: MICRO-SPATULA needies for cataract, keratoplasty and intraocular lens 
suturing. Needle wire size 0.14 mm, length 5mm, Code No. 25C-100 with 
12" of 10-0 Black Supramid Extra suture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 25C-90 

and 2SC-80 with 12" of Black Supramid Extra suture 9-0 and 8-0 respectively. 


4 
d NEW: PLIABLE BLUNT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31cm 
of 9-0 Black Supramid Extra suture or 10 cm of 10-0 Jackson Platinum-10% Iridium Wire. Code No. BI-90 
or BI-PI- 100 respectively. 


NEW: JACKSON PLATINUM-10% IRIDIUM WIRE, 5 inches on SC needle for securing Medallion intra- 
Ocular lens. Code No: SC-Pi-100. 


NEW: YASARGIL NEEDLES —Taper-point, 4 and ‘> circle, wire sizes 0.07, 0.1 and 0.14 mm for 
micro-neuro and micro-vascular surgery on 10-0 black-—Supramid-Extra suture. 


GUIBOR-SMITH SUTURE-— for Frontalis Fixation (4-0 Supramid Extra, double-armed with ' curved, 
reverse-cutting needle): 2GS- 1-40 for adults, 2GS-2-40 for Pediatric work. 


von NOORDEN SUTURE for posterior fixation of extraocular muscles, ' circle spatula needle, 5.5 mm 
long, wire size 0.35 mm with 12” of 5-0 Supramid Extra suture, Double armed. Code No. 2vN-50. 


SUPRAMID® SLEEVES for method by Edward A. Dunlap, M.D. and SUPRAMID® CAPS for method by 
Philip Knapp, M.D. Both used for prevention of adhesions in eye muscie surgery. 


NEW: BEEKHUIS SUPRAMID MENTOPLASTY AUGMENTATION IMPLANT. Pre-rolled, sterile. Three 

sizes: small, medium, large. SUPRAMID? SURGICAL MESH —FOR AUGMENTATION RHINOPLASTY. 

Reference: Beekhuis, G. Jan, M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, 

January 1974. 

SUPRAMID® FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 

Smooth Surface Foil: 15 X 20 cm, thicknesses from 0.05 mm to 2.0 mm, nonsterile. ) 
^ 


Orange-Peel Surface Foil: 0.4 mm thick, 3 X 3 cm, sterile. Method by Pierre Guibor, M.D. : 


CATALOG GLADLY FURNISHED ON REQUEST E 


Sole Importer for USA, Canada, Mexico 


S. JACKSON, INC. 


4815 Rugby Ave., Washington, D.C. 20014 60 Eastern Ave., Brampton, Ontario, Canada 
* U.S. and Canadian Trade Marks Registered 
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> Zemi- Annual Cadater Courses 


of the 


Netu Bock Medical College——Westchester County Medical Center. 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT |) 


May 17-20, 1978 & 
November 1-4, 1978 


OBJECTIVES: 

An in-depth symposium to provide the prac- 

ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 

VIDEO TAPES, FILMS, LECTURES AND 

PARTICIPANT'S CADAVER SURGERY. 


Vil NERVE : 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 


May 26-28, 1978& 
October 29-31, 1978 


OBJECTIVES: | 
A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 


ER SURGERY. 

FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. S. Parisier, M. D. 
M. Dunn, M. D. H. Settles, PhD. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
P. Janetta, M. D. D. Zorub, M. D. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S, Hecht, M. D. 
B. Cosman, M. D. L. Herman, PhD. 
N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. C. Mullenix, M. D. 
D. Gaffin, Esq. H. Settles, PhD. 
M Gould, M. D. D. Wolfley, M. D. 

M. Guibor, C. O. and others. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


GCULOPLASTIC REGISTRATION FORM 
Registration $500 


Address. oues eme Las i ts So nt 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair. 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 2 


Vil NERVE REGISTRATION FORM 


CI eri 


Telephone ( 





State Lip c 7 


MINORE. Tremere mea mama Saa a a e bet f A ANA IR mra a Rea 








Specialty: Ophth —ENT —Plastic —Derm 
(circle one) 


Make check payable: N. Y. Medical College 
OCULOPLASTIC COURSE 


Clip and mail with registration fee: 


Registration $400 
NATE n o lo Ue erase e E adc 
AOGIBSSu oso suce ia AT Eds c et 
C EA State Zip. 
Telephone (LL... | ANNE NRI ED CER ERR 
Specialty: Ophth —ENT —Plastic — 
Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
VII NERVE COURSE 


Ms. Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 


New York, N. Y. 10021 (212) 734-1010 


xwv: 
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- KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Fridays only) 


URRICULUM: 
8:30-9:30 am — Basic Introduction 
to Lens and 
Techniques 
9:30-11:00am . — Surgical 


Demonstration 
Lydia Hall Hospital 
4 cases 


11:00-12 Noon — Post-op 
Examination of 


previously operated 


patients 
12 Noon-1:00 pm — Lunch and 
Discussion 
2:00-4:00 pm — Laboratory Practice 
4:00-5:00 pm — Discussion 


| COST: $185.00 


Video Cassette on 
technique. Optional. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS | 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 


NAME 


ADDRESS 


CITY 


STATE ZIP 





THE " COURSE 
N 
- PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buo! Heslin, M.D. 
Courses given monthly 
For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 


150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


Special fee for residents 


& ; 
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Ophthalmic Literature 





EDITOR: Sir Stewart Duke-Elder 
ASSISTANT EDITOR: Barrie Jay 


EDITORIAL BOARD: M.A. Bedford, J.M. Cappin, D. F. Cole, E. W. G. Davies, 
Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, J. H. Kelsey, |. Luke 
Stephen J. H. Miller, A. S. Mushin, E. S. Perkins, A. H. S. Rahi, R. J. H. Smith 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hurby; Belgium, J. Fran- 
cois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.: 
Czechoslovakia, M. Klima; Egypt, M. S. E. Mostafa; France, F. Hervouét, S. 
Vallon; Germany, R. Turss; Holland, W. A. Houtman, A. J. M. Vermorken; 
Hungary, P. Weinstein; india, S. R. K. Malik; /srael, 1. C. Michaelson; /taly, M. 
G. Bucci, P. de Palma; Japan, A. Nakajima; New Zealand, G Fenwick; Poland, 
J. Burau; Scandinavia, G. von Bahr; South Africa, S. Etzine; Spain, A. Arruga; 
Sri Lanka, |. Sri-Skanda-Rajah-Sivayoham; Switzerland, R. Kern; Turkey, C. 
Órgen; USA, J. L. Baum, D Gold, J. Halpern; J. Price; Venezuela, H. S. 
Novich; Yugoslavia, N. Ljustina-Ivancic, A. Pisteljic. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals through- 
out the world: each abstract is classified under one of forty specific headings with 
cross-references where necessary. The journal appears quarterly with overlapping 
volumes; a complete volume abstracting a year's literature consists of six issues plus 
an author and subject index issue and contains over 6000 abstracts. The clinician 
desirous of keeping his knowledge up to date or the research worker will find the 
journal invaluable. 





ANNUAL SUBSCRIPTION RATES: Inland £20.00 
Abroad £24.00 
USA & Canada $48.50 


ORDER FROM: Miss R. Soley, Publishing Manager, Ophthalmic Literature, 
institute of Ophthalmology, Judd Street. 
London WC1H 905, England 
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. University of California, Irvine, De- 
partment of Ophthalmology offers 
faculty position at Assistant Profes- 
sor level. Required: Board Cer- 
tified/eligible, research emphasis 
on retinal disorders. To teach medi- 
cal students and residents ocular 
ultrasonography, retinal disease, 
electro-physiology, and fluorescein 


angiography. All qualified candi- 
dates welcome, minorities and 
women encouraged to apply. Send 
C. V. references and publications to 
Chairman, Department of Ophthal- 
mology, University of California, 
Irvine, CA 92717. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OPHTHALMOLOGISTS 
For Opportunity — Look North 


Stanton Yellowknife Hospital, a 72-bed accredited facility, is 
presently in the planning stage for a major expansion and 
development as a Territorial Health Centre and we are offer- 
ing opportunities for two Ophthalmologists, 

| — Department Head 

1 — Staff Ophthalmologist 
The Hospital based team provides regular travel clinics to 
communities of the Mackenzie and Great Slave Lake Region. 
Plans are presently being made to establish an Ophthalmic 
Technicians Training Program. 
Yellowknife, the Capita! and largest centre of the Northwest 
Territories, is a modern city of about 11,000 set in rugged 
Northern beauty — anc of the Midnight Sun; accessible via 
the Mackenzie Highway and daily jet service. 
We offer a guaranteed annual salary, continuing education 
leave and other attractive benefits. 


Please submit your resume and requests for information 
to: 
Mr. Nelson McClelland 


Administrator 
Stanton Yellowknife Hospital 





1 


Box 10 

Yellowknife, N.W. T. 
XOE 1HO 

Phone: (403) 873-3444 





SUGGESTIONS TO SCIENTIFIC REFEREE 


A scientific referee should consciously adopt an impartial attitude toward the manu- 
script under review. His position should be that of an ally of both the reader and the 
author with the aim of promoting effective and accurate scientific communication. An un- 
published manuscript is a privileged document and must be protected from any form of 
exploitation. The reviewer should not cite the manuscript or refer to the work it describes 
before it has been published. He must refrain from using the information it contains for 
the advancement of his own work. The paper should not be discussed with the author. 
The review should not identify the referee directly or indirectly. 

if a scientific referee cannot judge a particular article promptly or impartially, it should 
be returned at once to the editor. Reviews must be completed expeditiously, and if the 
review cannot be completed within 10 days the manuscript should be returned immediately. 

Mark obvious errors in diction, style, and spelling in pencil only, on the margin of the 


manuscript. If you wish, insert questions, again in pencil, on the margin also. In fairness 4 
to the author, if it is necessary to return the manuscript to him, he must have the manu- 

script returned in such a form that he can erase suggestions and submit it to another ( 
journal. 


in comments intended for the author's eyes, please indicate specific rather than general 
criticisms. These should be presented dispassionately and abrasive remarks avoided. Sug- 


gested revisions should be couched as suggestions solely and not expressed as conditions t 
for acceptance. Do not make specific statements concerning the acceptability of the paper $ 
in comments destined for transmittal to the author. N 
in the section below the perforation, “Confidential to the Editor,” please indicate the 
suitability of the manuscript for publication. Your criticisms, arguments, and suggestions = 


will be most useful if they are specific and carefully documented. A reviewer's recommenda- 


tions are gratefully received by the editor, but editorial decisions are based on evaluations 
AN derived from several sources and one reviewer's recommendations are not always followed. ~ 
Please return the manuscript in its protective envelope, together with two copies of the 
i review, to the editorial office in the enclosed prepaid addressed envelope. Be careful that Ey 
all parts of the manuscript, including the figures, are returned. Be careful that notes and . 2. 
names identifying the reviewer are not inadvertently included in the typescript. Mod 


Your help is most appreciated. 


T9 : , 








. RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 











INSTRUMENTS MEETINGS 
PEOPLE SERVICES 
PRACTICE SUPPLIES 

ix 3x or 
Rates more 
30 words or less $12.00 $10.00 
... each additional word 1.00 85 





Count words, including abbreviations. Ini- 

tials and numbers count as one word. (Box 

000 AJO counts as three words) 

Display ads. Set within ruled border. One ` 
inch minimum $45.00 per inch. Forms close 
1st month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 
American Journal of Ophthalmology 
233 East Ontario Street, Suite 1401 

Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: Semi-retired to participate part time as 
medical ophthalmologist in active practice located in Jer- 
sey Shore near New York and Philadelphia. No hospital 
responsibilities required; assistance in Surgery optional. 
Collect own billing minus expenses or other financial basis 
as desired. Box 103 AJO 


PEDIATRIC OPHTHALMOLOGIST: Board certified or eligible 
Ophthalmologist with fellowship training to join Pediatric 
Ophthalmology practice on East Coast. Practice suburban 
with extensive academic affiliation and surgery. Send C. V. 
with references to Box 104 AJO. 


VITREORETINAL SURGEON wanted to join established retina 
practice (Midwest). Send curriculum vitae. Box 105 AJO. 


OPHTHALMOLOGIST WANTED: To join busy one man prac- 
tice. Individual must be willing to work hard and have 
optimum patient care as his primary goal. Further details 
available on request. Central Alabama. Box 111 AJO 


RESIDENCY OPENING: First year of three year program— 
university hospital. Equal opportunity employer. Must 
have at least one post-medical school year. Box 112 AJO 


WANTED: Board Certified or Eligible Ophthalmologist to as- 
sociate in busy Huntington, West Virginia, practice. Cor- 
porate benefits with excellent salary. Box 113 AJO 


OPTOMETRIST: Recent graduate looking for professional 
employment in busy ophthalmology practice in Florida, 
Mass., Connecticut, and New York. Special interest in 
contact lenses. Box 114 AJO 


SPECTACLE LOUPE: Color corrected coated triplet 4x lens. 
Provides better inspection of contact lenses or refund. 
$18.00. Young's Instruments. Box 115 AJO 


- MOUNT PROSPECT, ILLINOIS: Professional suite available in 
prestigious one floor building in northwestern suburb of 
Chicago. Soundproof construction. Zone controlled heat- 
ing and air conditioning. Common waiting room. Ample 
parking. 312-692-3649. 


FOR SALE: Kelman PhacoEmulsifier, Model 7007. Used only 
seven minutes. Best offer (416) 662-8338. 


,AESEARCH. OPHTHALMOLOGIST: Training in cornea and 
F — immunopathology of atopic diseases needed. Boards and 
_ California license required. Contact Dr. Richard O'Connor, 

University of California, San Francisco, 94143. Equal op- 

portunity employer. 
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FOR SALE: AO custom chair and stand, plus cylinder ul- 
tramatic phoropter, Haag-Streit slit lamp with tonometer 
and Goldmann Um AQ trial lens set and lensometer, 
indirect ophthalmoscope and Nikon lens, surgical instru- 
ments, all in new condition (405) 360-1450. 


OPHTHALMOLOGIST NEEDED: Miami, FL, July 1978, to join 
large established practice. Need replacement for partner 
departed for academic position. Dr. J. Major, 427 Biltmare 
Way, Coral Gables, FL 33134 


MIAMI-DADE Community Enn Department Chairper- 
son-Vision Care Technology— Responsible for supervision 
of faculty with minimum teaching duties; recruits, coun- 
sels and advises students. Minimum requirements: Degree 
in vision care or related field; graduate work in education 
preferred; teaching/administrative experience in vision., 
care desirable. Salary based on academic rank established 
by education and experience, plus administrative supple- 
ment; liberal employee benefits. Submit detailed resume 
to Personnel Service, Miami-Dade Community College, 
950 N.W. 20th Street, Miami, FL 33127. An Equal Ác- 
cess/Equal Opportunity Community College 


FULL-TIME FACULTY POSITION - Duties would involve 
resident training, administration, and perhaps research 
development. Ophthalmologists interested in public 
health, uveitis, glaucoma or retinal physiology are sought. 
Level of faculty appointment dependent upon experience. 
Immediate opening. An Equal Opportunity/Affirmative Ac- 
tion Employer. For further information contact: Stuart 1. 
Brown, M.D., Professor and Chairman, Department of 
ean, eon of Pittsburgh School of 

edicine, Eye and Ear Hospital, 230 Lothrop Street, 
Pittsburgh, PA 15213. (412) 647-2205 


PROCESSING - ANGIOGRAMS: 18 years experience. Pro- 
fessional Ophthalmic laboratory. Fluorescein is our only 
processing. For information write Jay H. Wruck,1223 N. 
Glebe Rd., Arlington, VA 22201. (703) 525-0651 


WANTED: Goldmann or Topcon Perimeter. Fair price for 

ood used instrument. Bound journals, series if possible. 

JO and Archives of Ophthalmology from 1940-65. Trans- 

actions AAOO from 1940-72. Fred Slaughter, M.D., 225 
Midway Street, Bristol, TN 37620 


OPHTHALMOLOGIST: VA Hospital, Jackson, MS, Deans 
Committee Hospital, affiliated with University of Missis- 
sippi Medical Center. Board eligible or certified. Submit CV 
TE Pd 7 Staff, VAH, 1500 E. Woodrow Wilson, Jackson, 


+ 


Postdoctoral Research Fellowship 


in experimental ophthalmic pathology available July 1.1 
1978, at Jules Stein Eye Institure, University of Califor- | 
nia, Los Angeles. This two-year fellowship, sponsored 

by NIH, requires previous training in immunotlogy.1 


Applicant must be U.S. Citizen. Send resume and three 
references to Alan L. Shabo, M.D., Jules Stein Eye 
Institute, UCLA School of Medicine, Los Angeles, CA 
90024. An equal opportunity/affirmative action em-! 
ployer. 





Ophthalmologist: Wanted to join prestigious incorporated 
eye group in upstate N.Y. Vitreoretinal or glaucoma sub- 
specialty desirable but not essential. Excellent opportunity, 
Good fringes. Send resume Box 116 AJO 


Ophthalmologist: Board Certified; 6 years experience in pri- 


vate practice; i partnership, association, or pur- 
chase of practice on Long Island, N.Y. Box 117 AJO J 
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a E : ... 907, of your orders for intraocular lenses 
Dm dE are shipped within 24 hours. 


STYLE NO, -P 


STYLE NO. JP 
ps 


A" : 
uud en d a. 
Lens dia Sav i Lens tia Smm 


Haptic dia Gm Haplic dia 6mm 


STYLE NO. 6-P | sTYLENO.9 


T | 5mm ens dia 3.5mm 
Lena dia Sram Lens dia Som Lens dia 3. 5m: 


FOR INFORMATION OR ORDERING 
CALL COLLECT ANYTIME 
(805) 965-1085 


1528 Chapala Street è Santa Barbara, California 93101 


CAUTION: Federal Law restricts this device to sale by ar on the order of a physician. 





CAUTION: Investigational device limited by Federal law to investigational use. 








'T here's a “soft touch" te Bleph*-10 (sulfaceta- But don’t let the soft touch fool you. Bleph-lt 


















mide sodium) that you won't find with any other exerts a potent antibacterial effect against a wide | 
sulfa solution. It's the Liquifilm® (polyvinyl alcohol 
1.4%) vehicle. Bleph-10...for treatment of conjunctivitis, 
"There's no doubt that all sulfa solutions have corneal ulcer and other infections caused by — 
he capacity to cause stinging - at least in some sulfa-susceptible bacteria. And Bieph-10 is logica! 
patients. But Liquifilm soothes and lubricates the treatment for infection that may follow foreign 


eye for greater patient comfort. And Liquifilm body removal. | 
avoids corneal drying, which often occurs with Not only does Liquifilm give Bleph-10 its sof'4 
aqueous-based preparations. touch, it helps prolong drug contact time. 


Bleph’-10, the 


: 7 : m 
PH*.-10 isulfacetamide sodium! Liguifilm* sterile ophthaimic solution. Contains: sulfacetamide sodium... 10.0%. Indications: For the treatment of coniunctivit; 
eai ulcer, and other superficial ocular infections from susceptible microorganisres, and as an adjunct te systemic sulfonamide therapy of trachoma. Contraiudicatis 
Hytersensitivity to sulfonamide preparations. Precautions: 1. The sclutions are incompatible with silver preparations. 2. Nonsusceptible organisms, including fungi 

proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administration: 1to 2 dro’ 
into lower conjunctival sac every 2 to 3 hours during the day, less often at aight. 
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